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ATE OF CALIFORNIA-RESOURCES AGENCY WILLIAM E. WARNE, Director

EPARTMENT OF WATER RESOURCES

June 19, 1964

Honorable Edmund G. Brown, Governor
and Members of the Legislature of
the State of California

State Water Quality Control Board

Gentlemen

:

Bulletin No. 66-62 entitled, "Quality of Grovind Waters in Cal-
ifornia, 1961 and 1962, Part I, Northern and Central California," pre-
sents laboratory analyses of samples collected during 196I and 1962.
The Southern California portion of this report will be published at a
later date as Part II. This report considers the period from January
1961 through December I962. It is the seventh and last of a chronolog-
ical series of separate reports on monitoring the quality of the State's
ground water. Beginning with samples collected in January I963 and
subsequent collections, ground water qxmlity data will be reported in
Appendix E of each annual volifflie of the Bulletin No. I30 series.

Ground water quality monitoring has been an active program in
the Department of Water Resources since 1953 and is conducted as author-
ized by Section 229 of "the Water Code. In I96I, 1,265 mineral analyses
were made on samples of ground water from 61 monitored areas in Northern
and Central California. In I962, there were l,38l mineral analyses from
65 monitored areas. In addition, there were 278 radiological analyses
of ground water samples collected during I961 and 1962 in Northern and
Central California.

Generally, the quality of grovind water in California is good
and adequate for the uses made of it, although there are varied problems
at many localities throughout the State. The quality of ground waters
in the State in 1961 and I962 was about the same as in previous years
except for the continuing slow advance of sea water into some coastal
basins

.

Sincerely yours.

li/l/-
Director
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INTRODUCTION

Bulletin No. 66-62 is the seventh in the chronological series,

"Quality of Grovmd Waters in California," and presents ground water quality

data collected dviring the two years, 1961 and I962. This bulletin discusses

qxislity characteristics of ground water throiighout California and describes

the monitoring program. It comments on the reliability of the data, de-

scribes procedures related to data collection and analysis, tabulates the

1961 and 1962 data, and includes plates to indicate areas of special inter-

est. Plates are presented in this bulletin to show newly incorporated areas

and to delineate significant ground water quality conditions.

This volume, Part I, presents water qviality data for Northern and

Central California. The area considered in Part I comprises all of Water

Pollution Control Regions Nos. 1, 2, and ^, that portion of Region No. 3

north of the San Antonio-Salinas River drainage boundary, and the portion of

Region No. 6 north of the northern Mono LaJce drainage boimdary. Part II

presents water quality data for Southern California. The portion of the

State covered by this volume and individual areas discussed herein are shown

on Plate I, "Monitored Areas, 196I-I962."

For convenience of discussion, the monitored areas have been

grouped according to water pollution control regions which in most cases have

the same boundaries as major drainage basins of the State. The discussions

ai^ presented in successive order; first a discussion of statewide conditions

and then discussions of the monitored areas within each water pollution con-

trol region.

A ground water queility sample represents the integrated effect of

prior conditions that control the qviality of ground water. The principal

factors that act to control or influence the concentration and type of

-3-



constituents that are carried in solution by ground waters are hydrology and

geology, the chaoracter of the resident groimd water available for mixing,

and, in local cases, waste discharges resiilting from hvman activity. The

objectives of the groiond water quality data program are (l) to secure con-

tinuous and reliable information on the quality of ground waters throughout

the State, (2) to provide information on the prevailing mineral quality of

ground waters in California, and (3) to detect significant changes and trends

in the quality of ground waters, to evaluate the causes for these changes,

and to identify and delineate the areas affected by such chajiges.

Analyses of ground water quality may incl\ide mineral, trace metal,

and radiological determinations . The frequency of sampling, type of anal-

ysis, and density of the sampling network for mineral tests depend on condi-

tions in the area being monitored. In areas where water qxiaJLity problems

are known to exist and where extensive use is made of ground water supplies,

samples are taken one or more times each year. In areas where limited use

is made of ground waters, samples are taJcen periodically until sufficient

data are collected to determine the water quality of the basin and thereafter

as frequently as land development and water use warrants . Radioassays of

well waters are made at regular intervals; an alternative portion of the mon-

itoring network is tested each year. In general, only the minimum number of

wells necessary to show the areal extent of problems, if any, or evaluate

gro\md water conditions are included in the monitoring network. The depart-

ment maintains a file of available ground water quality analyses. This file

is open to the public and a limited ntnnber of analyses are available upon

request

.

Appendix A discusses evaluation of the data, describes the location

designation used, and sets forth criteria and standards applicable to lises



of the sampled water. Appendixes B, C, eind D tab\ilate mineral and radiolog-

ical data for I961 and I962.

When establishing ground water qxoality data programs, requests and

suggestions from regional water pollution control boards and other inter-

ested water agencies have been considered along with requirements of programs

within the department. The groimd water q\iality data program has provided

assistsjice and gained much support from the U. S. Geological Survey and the

many cooperative local agencies. Althoiigh the program was initiated by the

Department of Water Resources, the present scope of the program coxild not

have been achieved without the val\aable assistance of these other agencies.

Authori zation

The gro\jnd water quality monitoring program is authorized in

Section 229 of the California Water Code, which directs that:

"The department ... shall investigate conditions of the
quality of all waters within the State, including saline waters,
coastal and inland, as related to all sources of pollution of
whatever nature and shall report thereon to the Legislature and
to the appropriate regional water pollution control board
annually, and may recommend any steps which might be teiken to
improve or protect the quality of such waters."
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GROUND WATER QUALITY CONDITIONS
DURING 1961 AND I962

This issue of Biilletin No. 66 presents 1,265 chemical analyses for

1961 emd 1,381 for I962 along with 278 radiological ajialyses. These anal-

yses have been collected by department personnel or by cooperative individ-

\ials and agencies as a part of the groimd water quality monitoring program.

The following sections discuss the monitoring programs by monitored basin

or county.

Hydrologic conditions during I961 and 1962 changed from dry to

wet. 1961 was the third successive dry year in Northern and Central Califor-

nia and was drier than the two preceding years . Greater use of ground water

was necessary and serious declines of water levels occurred in many ground

water basins.

Heavy rains in the spring of I962 broke the drought. Water condi-

tions in 1962 were generally good and the effect of previous dry seasons was

arrested. However, a large percent of runoff went to the ocean and recovery

of ground water levels was not as much as might be expected. Generally,

there was a small rise in groimd water levels

.

Geology and hydrology are the two factors that have the greatest

affect on the quality of ground water. Hydrologic chsinges are evidenced

primarily by changes in water level or piezometric head. At present, there

are only crude correlations between hydrologic and quality conditions in a

grovind water body. The general trend in grovind water qxiality is a slight

increase in concentration of most constituents when the water table is lower-

ing. The q\iality tends to improve or remain about the same in areas with

large quantities of svirface water and where the water table is either rising

or remaining about the same.



During I96I, water levels tended to lower throughout Northern and

Central California. In 19^2, water levels tended to rise reflecting improved

recharge due to a wet spring. Correspondingly the dissolved mineral content

of ground waters tended to increase during I96I and to decrease slightly

during I962.

Generally, the quality of ground water in California is good and

adequate for the uses made of it. There are varied problems in many locali-

ties throughout the State. The qtiality of ground waters in the State in

1961 and 1962 was about the same as in previous years except for the con-

tinuing slow intrusion of sea water into some coastal basins.





NORTH COASTAL REGION

(No. 1)





NORTH COASTAL REGION (NO, l)

The North Coastal Region, shown on Plate 1, comprises all of the

basins draining into the Pacific Ocean from the California-Oregon state line

to the northern boundary of Lagunitas Creek drainage area in Marin County.

It extends approximately 27O miles from north to south, ranges in width fron

180 miles at the Oregon boundary to about JO miles in the southern portion,

and encompasses an area of about 19»000 square miles.

The development and use of ground water in the North Coastal Region

varies considerably. Ground water development ranges from very slight in

some areas, primarily to supply domestic needs, to extensive in other areas

where as much as 90 percent of water requirements are met from ground water

supplies.

Of the ground water basins which have been identified in the North

Coastal Region, 13 have thus far been included in the ground water quality

monitoring programs. These areas, as well as the number of monitored wells

in each and the sampling times, are listed in the following tabulation.

Monitored Area

Smith River Plains (l-l)*

Butte Valley (1-3)

Shasta Valley (1-4)

Scott River Valley (1-5)

Hayfork Valley (I-6)

NTimber of Wells Sampled Sampling Time

1961
1962



Monitoreci Area



SMITH RIV5R PLAIN (l-l)

Smith River Plain is located adjacent to the ocean in northwestern

Del Norte County. The plain extends approximately 18 miles north to south,

varies in width from about 4 to 7 miles, and contains an area of about 70

square miles. It is the largest alluvial area in the county.

Monitoring Program

The monitoring program in Smith River Plain was established in

1953 to maintain a check on ground water quality and to detect degradation

which might resiilt from sea water intrusion or from local domestic waste

discharges. E>uring August 196l, samples were collected from 16 wells in this

area, and from 13 wells during July and September, 1962,

Ground Water Development

The principal source of ground water in the Crescent City area is

the marine terrace deposits of the Battery formation. River terrace and

flood plain deposits along the Smith River are locally important ground water

sources. Aquifers of the area are believed to be interconnected and uncon-

fined. Ground water is moderately to extensively developed. It supplies

approximately one-half of the water requirements in the area. Most wells

are shallow with well yields ranging from about 20 gallons per minute (gpm)

in the marine formation to 3^0 gpm in the stream channel and flood plain

deposits.

Evaluation of Ground Water Quality

Ground water is used for irrigation, municipal, domestic, and

stock watering purposes. The major waste discharge in this area is the

effluent from the Crescent City sewage treatment plant which is discharged
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to the ocean and constitutes no threat to the quality of the ground waters.

However, there exists the possibility of local contamination from indivi-

dual septic t^nks.

Ground waters of Smith River Plain are predominantly bicarbonate

in type with magnesium generally the most abundant cation. At the present

time, no serious water quality problems exist and there is no apparent sea

water intrusion. Although most ground waters are of excellent mineral

quality, high iron concentrations are found throughout the area. Total iron

concentr -tions exceeded 0,3 parts per million (ppm) in five of the wells

sampled in I96I, The highest iron concentration is 7»2 ppm in well 16N/1W-2^41,

located approximately k miles northeast of Crescent City,

Significant Water Quality Changes

Comparison of the I96I analyses with those of I96O showed a

decrease in nitrate concentration from ^9 to 20 ppm in well 16N/1V/-20A2
,

approximately 1 mile north of Crescent City. I96I analyses also indicate

iron concentrations are less than those shown in I96O, The two most notable

iron reductions occurred in wells I6N/IW-I5CI , located approximately 3 miles

northeast of Crescent City, and well I6N/IW-I6DI, located approximately 2

miles north of Crescent City, Iron reduction in these two wells was from

4.8 to 0,01 ppm and 3«7 to 0.09, respectively.

-14-



BUTTE VALLEY (l-l)

Butte Valley lies in northeastern Siskiyou County about 30 miles

south of the Oregon border and east of the Cascade Ranre, The valley floor

is an irregularly shaped area comprising about I30 square miles.

Monitoring Programs

In 1957 a monitoring program was established in Butte Valley to

provide information on ground water quality and to detect changes or trends.

Samples were collected from five wells during I96I and from seven in 1962,

Ground VJater Development

Ground water is contained in various lava flows and to a lesser

extent in alluvial, fluvio-glacial and lake deposits,, With a few exceptions,

aquifers of this area are believed to be interconnected and unconfined.

Ground water in Butte Valley is moderately to extensively developed. The

fine-grained, relatively impermeable deposits do not yield large amounts

of water. Along the eastern border of the valley, wells yield from 900 to

3,000 gpm. The high yields are believed to come principally from lava

deposits.

Evaluation of Ground V/ater Quality

Ground water is used for irrigation, domestic, and stock watering

purposes. Ground waters of Butte Valley are generally a sodium-magnesium

bicarbonate type, with low to moderate mineral concentrations. A few wells,

however, produce highly mineralized water, probably originating in buried

lakebed deposits in the ea^t side of the valley.

Significant Ground Water Changes

No significant ground water quality changes were noted.
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SHASTA VALLEY (l-^)

Shasta Valley lies in central Siskiyou County, between the Klamath

Mountains on the west and the Cascade Range on the east. The valley is nearly

oval-shaped, has a north-south length of about 30 miles, a maximum width of

about 15 miles, and comprises an area of approximately 25O square miles.

Monitoring Program

The presence of highly mineralized ground waters, known to occur

in certain geologic formations in the area, prompted the establishment of a

monitoring program in Shasta Valley in 1957. The monitoring program includes

all but a small area in the eastern portion of the valley. During I96I, sam-

ples were collected from six v;ells and from eleven wells during August and

September 1962,

Ground Water Development

The most prolific aquifer in Shasta Valley is the Pluto's Cave

basalt which is a highly permeable, black lava flow. Lenses of gravel and

sand in the Recent alluvium and lavas of the Western Cascade series are

locally important sources of ground water. In general, ground water is

believed to be unconfined. There is moderate to extensive development.

Well yields range from 120 to ^,000 gpra and average about 1,300 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic and stock watering

purposes. There are no large waste discharges in Shasta Valley. Municipal

sewage originating fron the commimities of Yreka and Weed may be a source of

limited quality impairment. Chemical analyses of ground water samples
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indicate that the water is generally moderate to very hard and of a magne-

sium or calciiira bicarbonate type. The analyses of two wells, 44N/5W-32F1

and 4i<-N/5W-3^Nl , used for irrigation purposes, show a boron concentration

in excess of recommended limits for Class 1 irrigation water.

Significant Water Quality Changes

Comparison of analyses of samples collected in I96I with those

of i960 showed a significant increase of most mineral constituents in well

^N/5W-32F1, located approximately 18 miles southeast of Yreka. The elec-

trical conductance and boron in this well increased from 875 to 1,330 and

from 0.72 to 2.1 ppm, respectively.

-17-



SCOTT RIVER VALLEY (1-5)

Scott River Valley is located in western Siskiyou County about

28 miles south of the California-Oregon boundary. The monitored portion

has a north-south length of 22 miles, a maximum width of 10 miles, and

comprises an area of approximately 80 square miles

»

Monitoring Program

A monitoring program was established in Scott River Valley in

1957 to observe ground water quality and to detect significant changes.

During I96I, samples were collected from eight wells in this area and from

eight wells during August 1962,

Ground VJater Development

The only water-bearing formation of importance is the younger

alluvium comprised of stream channel, flood plain, and alluvial fan de-

posits. The most permeable deposits are located between Fort Jones and

Etna. Indications of ground water confinement are found only in the west

side alluvial fans. Ground water comprises only a small portion of the

total amount of water used and is moderately developed. Yields of irriga-.

tion wells located in the stream channel and flood plain deposits range

from 1,250 to 2,500 gpm.

Evaluation of Ground Water Quality

Ground waters are used principally for domestic purposes and to

a lesser extent for irrigation. There are no large waste discharges in

Scott Valley. Sewage from the towns of Etna, Fort Jones, and other com-

munities are minor and do not threaten the quality of ground water.
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Ground water in Scott River Valley is generally moderate to very

hard and of magnesium or calcium bicarbonate type.

Significant Ground Water Quality Changes

No significant water quality changes have been observed at this

time.
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HAYFORK V.4LLEY (l-6)

Hayfork Valley is located in central Trinity County. It is an

irregularly-shaped intermountain vsilley in the vrestern portion of the

Klamath Range. From east to west, the valley measures approximately 6

miles and has a north-south width of about 3*5 miles. The monitored area

extends eastward an additional 2.5 miles to include the narrow valley of

Carr Creek.

Monitoring Program

A monitoring program was established in Hayfork Valley in 1959

to observe ground water quality and to detect any significant changes that

might occur. Five wells were sampled in June I96I and four in June 19^2,

Ground Water Development

Ground water occurs principally in recent alluvial deposits and

in minor amounts in tertiary sedimentary rocks of the Weaverville formation.

The recent alluvium occurs in the central portion of the valley along the

flood plains of Hayfork Creek and its tributaries and ranges in thickness

up to about 35 feet. The Weaverville formation occurs in the remainder of

the area and underlies the alluvial deposits. Ground water is recharged

primarily by infiltration of rainfall on the valley floor and by influent

seepage from streams . Because of shallow depths and small pumping facili-

ties, well yields in the Hayfork Valley are small. It is doubtful that any

large capacity wells can be developed in this area because of the limited

thickness of the alluvium and the relative tightness of the Weaverville

formation.
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Evaluation of Ground Water Quality

Until recently, ground water furnished the only water source for

the town of Hayfork. The town now derives its municipal supply from a

nearby surface water reservoir. Outlying homes, and some within the town,

still utilize wells for their domestic supplies. At the present time there

are no major discharges which constitute a threat to ground water quality

in Hayfork Valley.

Ground waters of Hayfork Valley are generally of excellent mineral

quality suitable for most beneficial uses. They are slightly to moderately

hard, bicarbonate type waters with calcium or magnesium being the predominant

cations

.

Significant Water Quality Changes

No significant water quality changes have been observed at this

time.

-21-



MAD RIVER VALLEY (1-8)

Mad River Valley is located in the coastal portion of Humboldt

County immediately north of Humboldt Bay. It is bounded on the north and

east by the Coast Range, The monitored area is approximately rectangular

in shape, is about 10 miles in length, north to south, and extends inland

an average of about 3 miles.

Monitoring Program

The monitoring program in Mad River Valley was established in

1957 to detect sea water intrusion and observe the general quality of

ground waters in the basin. Samples were collected from 12 wells in this

area during the period from July to October I96I and from 11 wells during

August 1962.

Ground Water Development

Alluvium constitutes the major source of ground water and in-

cludes stream terrace, flood plain and estuarine deposits; other water-

bearing formations include the semiconsolidated Hookton fornation and dune

sand. Confined ground water occurs in the Hookton formation which consists

of continental and marine deposits. Ground water is slightly to moderately

developed with well yields up to 100 gpm.

Evaluation of Ground Water Quality

Ground water is used for domestic, irrigation, municipal, and

industrial supplies. Effluent from the City of Areata sewage treatment

plant is the only major waste discharge in this basin. It is discharged
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into Humboldt Bay. Waste discharges from the various small industries in

the area do not constitute a threat to ground water quality at the present

time.

Ground waters in Mad River Valley are generally bicarbonate in

type with calcium or magnesiiim the predominant cations. They are moderately

to very hard but suitable for most beneficial uses. There is evidence of

sea water intrusion in the coastal segment of the valley where a few wells

are known to yield waters with concentrations of chloride over 100 ppm.

Waters high in total iron concentrations occur throughout the valley.

Significant Water Quality Changes

Comparison of analyses of samples collected in I96I and I962 with

those of previous years showed no significant changes in ground water quality.
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EUREKA PLAIN (1-9)

Eureka Plain is located in Humboldt County adjacent to Humboldt

Bay. It varies up to approximately 6 miles in width, is about 12 miles

long, and includes an area of about 70 square miles. Elk River is the

principal stream in the basin.

Monitoring- Program

The monitoring program in Eureka Plain was established in 1958

to detect evidence of sea water intrusion and observe general ground water

quality. In October 1961, samples were collected from six wells and from

four vjells in August and September 1962,

Ground Water Development

The principal aquifer is the Hookton formation, of continental

and marine oripin, in which ground water is confined. Unconfined ground

water occurs in alluvium and dune sand of limited area and thickness.

Ground water is sli-'htly developed in this basin. Wells in the Hookton

formation yield from 10 to 30 gpm.

Evaluation of Ground Water Quality

Ground water is used for domestic, irrigation, and livestock

watering purposes. There are three major waste discharges in this area,

all consisting of effluent from sewage treatment plants serving the City

of Eureka. Disposal is directly into Humboldt Bay and does not constitute

a thre't to ground water quality.

Chemical analyses of ground waters sampled in I96I indicate

moderately hard, bicarbonate type waters v:ith magnesium being the predominant
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cation. With the exception of water from well 5N/1E-18Q1 which contains a

high concentration of boron, the monitored' ground waters in Eureka Plain

are of good quality, suitable for most beneficial uses. Waters in the dune

sand near the shore are sodium chloride in character. The waters in dune

sands are affected by wind borne spray but no other significant affect of

sea water has been observed.

Significant Water Quality Changes

In well 5N/IE-I8QI, boron and iron decreased from 2.1 to 1.7 ppm

and 2.6 to 0.40 ppm, respectively, between August I96O and October I96I.

In well 3N/1W-5K1 , iron decreased from 2.? to 0.i^0 ppm between August I96O

and October I96I.
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EEL RIVER VALLEY (l-lO)

Eel River Valley is located in the west central portion of Hum-

boldt County. The monitored portion is about 8 miles wide at the coast,

extending inland about 18 miles. The valley contains an area of about 75

square miles.

Monitoring Program

The possibility of sea water intrusion prompted the establishment

of a monitoring program in the area in 1956. During the period July to

September 19^1 , samples were collected from nine wells and from nine wells

in August 1962,

Ground Water Development

The major source of ground water is alluvium. Secondary sources

include dune sand and older, semiconsolidated sediments. Unconfined aquifers

occur in the alluvium, while ground water in the older sediments is confined.

Ground water is moderately to extensively developed. Wells in the alluvium

yield more than 6OO gpm, while those in the older, semiconsolidated sediments

have been known to yield as high as 1,200 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic and irrigation purposes

and, to a lesser extent, for municipal purposes. There are no major waste

discharges in the area. Minor waste discharges consist mainly of sewage

effluent from the various small towns in the area. Treated sewage from Fern-

dale is discharged into the Salt River, and from Rio Dell into the Eel River.

Septic tanks are employed by individual householders in the remaining communi-

ties. There is no apparent threat to quality of ground waters.
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Ground waters of this area are generally a magnesium-sodium bi-

carbonate type water of good mineral quality suitable for most uses, except

near the estuary of the Eel River, where sodium chloride water occurs in

some of the monitored wells. The degraded water in these wells probably is

due to the mixing of the saline water from the Eel River estuary and the

adjacent ground water. Plate 2 locates the monitoring wells in Eel River

Valley and plots chloride concentration to indicate the area affected by

saline waters.

Significant Water Quality Changes

Comparison of analyses of samples collected in I96I and 1962 with

those of previous years show wide fluctuations in chloride concentrations in

several wells located in the tidal portion of the Eel River. Since December

1956, chlorides in wells 3N/2V;-13J1 and 27GI have increased from 312 to 4,660

ppm and from 1,3^0 to 6,860 ppm, respectively. The fluctuations are due to

sea water intrusion in the area.
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ROUND VALLEY (l-ll)

Round Valley is located in the northern portion of Mendocino

County approximately 30 miles north of Willets. The valley is an oval-

shaped basin approximately 6 miles long and ^ miles wide and contains an

area of about 23 square miles. The elevation of the valley floor ranges

from 1,300 feet at the south end to Ij'+'+O feet at the north end. The town

of Covelo is located at about the center of the valley.

Monitoring Program

In i960, the ground water monitoring program was established

to provide information on ground water quality. Samples were collected

from 10 wells during August I96I and from 9 wells in September I962,

Ground Water Development

Ground water occurs in alluvial fan, flood plain, and lake de-

posits. These deposits are generally coarser and more permeable along

the upper edge of the valley and grade into finer and less pervious material

in the central and southern parts of the valley. Indications of both con-

fined and unconfined ground waters are found in the valley. Ground water

is recharged in the alluvial fan areas, primarily along the northern and

western edges of the valley, and moves downslope to points of discharge in

the central and southern parts of the valley. Ground water is the source

of a large portion of the total amount of water used in Round Valleyo

Evaluation of Ground Water Quality

Ground water supplies all the requirements for domestic use and

a major portion of the irrigation and industrial needs. There are no large
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waste discharges in Round Valley. Sewage from the town of Covelo is minor

and is not a threat to the quality of ground water.

Ground water in the valley is of excellent mineral quality for

irrigation purposes, but the presence of high iron concentrations through-

out the valley renders untreated water objectionable for domestic use.

These waters are generally calcium or magnesium bicarboriate in character.

Significant Water Quality Changes

No significant water quality changes were detected between August

i960 and 1962

o
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UKIAH VALLEY (1-15)

Ukiah Valley lies along the Russian River in southeastern Men-

docino County. It is approximately 22 miles in length with a maxiraxun

width of 5 miles and 6^ square miles in area.

Monitoring Program

The monitoring program was established in Ukiah Valley in 1953

to detect quality changes. The current program includes sampling of

approximately 10 wells in the fall of each year.

Ground Water Development

The major source of ground water is alluvium, consisting of

stream channel and terrace deposits » Semiconsolidated older sediments, ex-

posed on the edges of the valley constitute a secondary source. Known aqui-

fers in this area are unconfined. There is slight to moderate ground water

development. Wells in the terrace deposits yield up to 15 gpm, and those

in the alluvium yield from 50 to 200 gpm.

Evaluation of Ground Water Quality

The principal uses of ground water are domestic, industrial, and

irrigation. A major waste discharge in this area is effluent from the

City of Ukiah sewage treatment plant which is not considered a threat to

quality of the ground water.

Ground waters in the central portion of Ukiah Valley are generally

bicarbonate in type and are of good to excellent mineral quality. Calcium

or magnesium are the predominant cations. Highly mineralized ground waters

are found along the edges of the valley, probably from deep-seated juvenile
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water rising along faiolts or flowing from the many springs in the area.

Individual wells have produced waters with boron concentrations greater

than 80 ppm, and chlorides in excess of 500 ppm.

Significant Water Quality Changes

Analyses of samples collected during the years I96I and 1962

compared with those collected in I96O showed no significant changes in

concentration of mineral constituents.
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SANEL VALLEY (I-I6)

Sanel Valley lies along the Russian River in southeastern Men-

docino County, about lU miles south of Ukiah. It is an irregularly shaped

area of about 11.5 square miles.

Monitoring Program

A monitoring program was established in Sanel Valley in 1956

because of the presence in the area of ground waters containing excessive

concentrations of boron. Samples are collected from six wells during the

fall of each year.

Ground Water Development

The principal aquifer is the unconsolidated alluvium deposited

by the Russian River and its tributaries. Ground water is generally un-

confined, with the exception of local pressure effects. Ground water is

slightly to moderately developed. Wells located in terrace deposits yield

from 5 to 50 gpnij those in coarse alluvium, from 750 to 1,250 gpm.

Evaluation of Ground Water Quality

Most domestic and municipal requirements are supplied by ground

water. Irrigation requirements adjacent to the Russian River are met by

direct diversion from the river. The remainder of the irrigated areas are

served almost exclusively by ground water. There are no large industrial

waste discharges in this area. Individual sewage disposal systems are com-

monly used for domestic wastes but are not considered as a threat to quality

of the ground water,
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Ground waters in Sanel Valley are generally magnesium-calcium

bicarbonate in type and, although moderately hard, are suitable for most

beneficial uses. Ground waters high in boron are known to occur in under-

lying geologic formations.

Significant Water Quality Changes

Comparison of I96I-62 analyses xd.th those of I96O showed no sig-

nificant changes or trends. Fluctuations in boron concentrations vary with

individual wells as indicated by the fluctuation graphs on page 3^»
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ALEXANDER VALLEJ (1-17

)

Alexander Valley lies along the Russian River in northern Sonoma

County. The monitored portion is approximately 1^ miles long, about 1,5

miles wide, and comprises an area of about 20 square miles.

Monitoring Prop:ram

A nionitoring program was established in Alexander Valley in 1957»

Samples were collected from six wells in September I96I. No samples were

obtained in 1962,

Ground Water Development

The principal aquifers are the Recent alluvium and the Tertiary-

Quaternary Glen Ellen formation. Older consolidated sediments and volcanic

rocks produce only meager yields. There is moderate development for domes-

tic purposes, but only limited development for irrigation. The alluvium

yields from 200 to 500 gpm and the Glen Ellen formation yields up to 400 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic purposes. Disposal

of winery waste water into unlined ponds is a potential source of degrada-

tion of ground water in the northern portion of Alexander Valley. Domestic

sewage is generally disposed of by individual septic tanks.

Ground waters in Alexander Valley are generally of low mineral

content and suitable for most beneficial uses; however, some of the ground

wateio are moderately to very hard. Ground waters containing concentrations

of boron up to 2 ppm are known to occur in this valley. It is believed these

boron waters come from connate or juvenile water rising along fault slip

planes,
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Significant Water Quality Changes

The quality of ground waters has not changed significantly since

September I960,
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SANTA ROSA VALLEY (1-18)

Santa Rosa Valley lies in central Sonoma County. The monitored

area includes Santa Rosa Valley, a portion of the Russian River flood plain

bordering the Santa Rosa Valley on the northwest, and Bennett, Rincon, and

Kenwood Valleys which lie to the east of Santa Rosa Valley. The area is

about 25 miles long, k to 12 miles wide, and comprises approximately I50

square miles.

Monitoring Program

To maintain a record of existing ground water quality and to de-

tect changes in quality due to high concentrations of boron and sodium which

occur locally in the area, a monitoring program was established in Santa

Rosa Valley in 1957. Twenty-three wells were sampled in this area during

August and September I96I. No samples were obtained in 1962,

Ground Water Development

The principal aquifers are in alluvium, terrace deposits, the

Sonoma volcanics, the Glen Ellen formation, and the Merced formation. Con-

finement occurs in all units; however, most of the water in the alluvial

materials is unconfined. Ground water is extensively developed for most

beneficial uses. It constitutes about 90 percent of the water used in the

valley. Wells in the area yield up to 1,500 gpm.

Evaluation of Ground Water Quality

Gro\ind water is used for domestic, municipal, industrial, irri-

gation, and stock watering purposes. The principal waste discharges in the

area are effluent from sewage treatment plants serving- the Cities of Santa
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Rosa, the largest discharger, Sabastapol, and Healdsburg. There are also

several industrial waste discharges in the vicinity of Santa Rosa. After

treatment, these municipal and industrial wastes are discharged into Santa

Rosa Creek or Nark West Creek and thence into the Russian River and are

not considered to be a threat to the quality of ground waters.

Ground waters in Santa Rosa Valley are generally bicarbonate in

type with sodium the predominant cation, although sodium seldom exceeds 50

percent of the base constituents. The waters, although moderately to very

hard, are generally excellent in quality and suitable for most beneficial

uses. However, concentrations of boron up to 3 ppro occur locally and the

sodium percentage in a few wells is in excess of the recommended limit for

irrigation use.

Significant Water Quality Changes

A comparison of analyses of samples collected during I96I with

those of i960 showed only minor changes in mineral concentrations, except

for Well No. 6N/7W-I7EI located approximately three miles northeast of

Cotati. The boron concentration in this well increased from 0.4 ppm to

2.0 ppm between September 1959 and September I96I.
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SAN FRANCISCO BAY REGION (NO. 2)

The San Francisco Bay Region includes all of the basins which

drain into San Francisco Bay, San Pablo Bay, and that portion of Suisun Bay

below Antioch. It includes portions of Alameda, Contra Costa, Marin, Napa,

Santa Clara, San Mateo, Solano, and Sonoma Counties, and all of San

Francisco County. This region extends about 125 miles from north to south,

averages about ^3 miles in an east-west direction, and comprises an area of

about ^,^00 square miles (Plate 1).

Ground water development in the San Francisco Bay Region has been

an important factor in the economy of the area. In those portions of the

region where surface supplies were not readily available, early development

was accomplished by resorting to ground water pumping. As development of

the region continued and demand for water exceeded the available supply,

the major metropolitan areas undertook vast projects to import water supplies

from great distances. Many of the agricultural, industrial, and domestic

requirements in the outlying areas are still met by ground water pumping.

Within the boundaries of this region, 11 major ground water basins

have been identified. Eight of these basins are included in the monitoring

program. The areas, number of wells in each area, and sampling periods are

listed in the following tabulation:

Monitored Area

Petaluma Valley (2-1)

Napa-Sonoma Valley (2-2)

Suisun-Fairfield Valley (2-3) I96I

Pittsburg Plain (2-ip)
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Monitored Area

Clayton Valley (2-5)

Ygnacio Valley (2-6)

Santa Clara Valley (2-9)

East Bay Area

South Bay Area

Livermore Valley (2-10)

Niunber of Wells Sampled

1961 8

1962 8

1961
1962

1961
1962

1961
1962

1961
1962

6

7

70
65

22

19

30

30

June
July

June
July

March & November
May & September

August
July & August

April & May
January & September

There were no general changes observed in ground water quality

in most of the San Francisco Bay Region during the years I96I-62. Individual

wells in the East Bay area of Santa Clara Valley (2-9.01) had progressive

increases in chlorides, especially in wells pumping from the upper aquifer.

These increases are attributed to continued sea water intrusion in the area.
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PETALUMA VALLEY (2-1)

Petaluina Valley is located at the north end of San Pablo Bay in

Sonoma and Marin Counties. The valley extends northwestward from the bay

for about 16 miles and occupies an area of approximately ^5 square miles.

The segment fronting the bay is reclaimed tidal marshlands.

Monitoring Program

The monitoring program in Petaluma Valley was established in

1958 to maintain a record of sea water intrusion. The current sampling pro-

gram includes 26 wells. Sixteen of these wells, in an area affected by sea

water intinision, are sampled semiannually; the remaining wells are sampled

annually.

Ground Water Development

Petaluma Valley is a structural depression underlain with a thick

series of water bearing materials. Groundwater occurs principally in allu-

vial deposits and the Merced formation. Meager to moderate yields are also

obtained from the Sonoma volcanics and the Petaluma formation. Most of the

ground water development in Petaluma Valley is in the northern portion, where

wells generally yield from I50 to 3OO gpm. One well, however, has a reported

yield of about 65O gpm. In the southern part of the valley yields are gen-

erally less than 30 gpm.

Evaluation of Ground Water Qiiality

A great portion of southern Petaluma Valley (included with Novate

Valley in this report) is at or below sea level, and much of this land has

been reclaimed. Only in the upper portion of the valley has the ground water

been developed for agricultural and urban use.
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The major waste discharge consists of domestic and industrial

wastes from the City of Petaluma which are discharged to Petaluma Creek

after secondary treatment. Domestic wastes from Hamilton Air Force are

discharged directly to San Pablo Bay after primary treatment. Neither of

these wastes is a present threat to ground water qiiality.

The water from the younger and older alluvium and the Merced

formation is generally of good quality. Water from the shallower wells

is of calcium bicarbonate type with deeper wells producing sodiiom bicar-

bonate type. Salt water has intruded the aquifers beneath the tidal

marshlands and produced sodiiun chloride type water which is highly mineral-

ized. Some wells in the southern and central portion of the area, adjacent

to Petaluma Creek, produce water high in boron which makes them \insuitable

for irrigation of some crops. A few wells in the valley show iron concen-

trations in excess of those recommended for domestic use. It appears that

sea water intrusion in Petaluma Valley is not occurring directly from the

bay by subsurface inflow, but through the downward and lateral movement of

surface and near-surface brackish and saline waters. The chloride line on

Plate 3 indicates the area affected by saline water.

Significant Water Quality Changes

Comparison of I96I and I962 analyses with those of I96O showed

only minor changes in mineral concentrations. The seasonal fluctuations

in wells sampled in the spring and fall are, in general, not great. There

were no significant changes in the extent of sea water intrusion.
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NAPA-SONOMA VALLEY (2-2)

Napa and Sonoma Valleys are north-northwest trending, adjacent,

alluviated valleys located at the southern end of the northern Coast

Range Mountains in Napa and Sonoma Counties. They occupy structural de-

pressions and drain southerly into San Pablo Bay. The two valleys merge

about 5 miles from the northern margin of San Pablo Bay and become marsh-

land. The tidal marshlands along San Pablo Bay are at or near sea level.

Some of the land has been reclaimed and is as much as 5 feet below sea level.

Napa Valley and Sonoma Valley comprise about 85 and 35 square miles, respec-

tively.

Monitoring Program

A ground water monitoring program was established in Napa-Sonoma

Valley in 1958 to maintain a record of existing ground water quality and

to detect sea water intrusion. The current program includes JO wells

sampled in the spring and fall.

Ground Water Development

The principal body of ground water in Napa and Sonoma Valleys

occurs in alluvial deposits. Appreciable quantities are also pumped lo-

cally from the Sonoma volcanics and from the Huichica and Glen Ellen forma-

tions. Ground water, generally unconfined to seraiconfined, moves from the

margins of the valleys to the center and then southward to the bay. Local

confinement is indicated by the presence of a few flowing wells. The most

productive of these artesian wells is reported to flow about 97 gpm.

Ground water in Napa-Sonoma Valley is moderately to extensively

developed. The ground water supply is not abundant, and in some parts of
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the valleys, it is inadeqixate. Although the alluvium yields water freely

to wells, large yields are uncommon because of limited thicknesses of the

aquifers. The yields are generally in the order of 20 to 50 gpm, although

a few large irrigation wells produce up to ^00 gpra.

Evaluation of Ground Water Qimlity

Most of the ground water used is for domestic and irrigation re-

quirements. It is also used for industrial and stock watering purposes.

The major waste discharge in Napa Valley is the effluent from Napa County

Sanitation District No. 1. The sewage and industrial wastes are discharged

into Napa River below the City of Napa after secondary treatment. Smaller

discharges are made by Napa State Hospital, the Veterans Home, and the com-

munities of Yountville, Oakville, Rutherford, St. Helena, and Calistoga.

In Sonoma Valley, Sonoma Valley Sanitary District discharges domestic wastes

to Schell Slough which is interconnected with San Pablo Bay by tidal water-

ways. The waste discharges are not considered to be a serious threat to the

quality of ground water.

Ground water in most of Napa-Sonoma Valley is satisfactory for

most uses. Sodium bicarbonate and sodium chloride are the most frequently

occurring types of water in these basins. Better quality water is generally

extracted from the alluvium than from the older formations. Ground water in

the Sonoma volcanics is generally not as desirable in quality as that con-

tained in the alluvium. Acid water, highly mineralized connate water, and

water having undesirable taste, odor, or excessive boron and iron concentra-

tions are encountered in many of the wells drilled into the Sonoma volcanics

on the east side of Napa Valley. An intrusion of brackish waters from San

Pablo Bay exists in the lower end of the valleys.



Significant VJater Quality Changes

There were, no sipiificant changes in concentrations of mineral

constituents in samples collected in I96I and 1962o Areas where chloride

concentrations in Kapa and Sonoma Valleys exceeded 100 ppm during I96I and

1962 are shown on Plate 4.
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SUISUN-FAIRFIELD VALLEY (2-3)

The monitored area is located in the southwestern portion of

Solano County and includes Suisun Valley, Green Valley, and the Birds Land-

ing-Coll insville area. The small valleys widen and merge with the tidal

marshes along Suisun Bay, The monitored area is approximately 16 miles long,

about 12 miles in width and covers an area of about 125 square miles.

Monitoring Program

A monitoring program was established in Suisun-Fairfield Valley

in the fall of 1958 to observe sea water intrusion and detect significant

changes in ground water quality. The current program includes 15 wells

sampled during the spring and fall.

Ground Water Development

The water bearing units consist of younger and older alluvial de-

posits and the Sonoma volcanics. The thickness of the younger alluvium

averages about 20 feet at the northern end of the valley and gradually in-

creases to more than 60 feet at the southern end , the greatest thickness

being along Suisun Creek. The valley floor north and northeast of Fairfield

is' underlain at shallow depths by consolidated rocks which are considered

essentially nonwater bearing. Most of the water pumped in Suisun-Fairfield

Valley is probably obtained from the older alluvial materials. The thickness

of this unit varies from feather edges along the margin of the basin to about

200 feet near Fairfield,

Ground water is extensively developed in the area west of Fairfield,

Because of poor quality water, low permeability of sediments, and small yields,

the area east of Fairfield is only moderately developed. There are mainly
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domestic and stock wells -in this area. Silt, clay, and sand make up the

younger Recent alluvium which has a low permeability and generally yields

small amounts of water. Well yields range from 20 to 3^5 gpin and average

about 200 gpm for the entire area.

Evaluation of Ground Water Quality

The beneficial uses of ground water are municipal, irrigation,

industrial, domestic, and stock watering. The two major waste discharges

located in this area are domestic wastes from Fairfield-Suisun Sewer

District discharged to Suisun Slough after primary treatment, and domes-

tic and industrial wastes from Travis Air Force Base discharged to Union

Creek after primary treatment. These discharges are made in the lower end

of the basin and to tidal waters. They are not considered a threat to the

quality of ground water.

Under natural conditions, ground water moves southward from the

margins of the valley towards the tidal marshes. However, in the vicinity

of Fairfield a pumping depression has reversed the gradient of the ground

water table. This poses a problem of potential encroachment of sea water

from the bay. In addition to the sea water intrusion problem, high con-

centrations of boron and sodium are found in wells in the southeastern por-

tion of the monitored area. Boron concentrations up to 9 ppm are also found

in wells in the vicinity of Fairfieldo Usable ground water is of calcium and

sodium bicarbonate type and is generally hard and slightly alkaline.

Significant Water Quality Changes

The quality of ground water has not changed significantly in the

past four years. However, the chloride concentration has increased in some
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wells. The chloride concentration in well 3N/1E-22F2 near Birds Landing,

increased from 111 ppm in September I960 to 280 ppra in September 1962, as

shown on the fluctuation graph on page 50. Wells in which chloride con-

centrations exceeded 100 ppm during I96I and 1962 are shown on Plate 5-
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PITTSBURGH PLAIN (2-4)

The Pittsburgh Plain occupies a narrow terrace fronting on the

Sacramento River, New York Slough and the San Joaquin River, between Clayton

Valley on the west and the Sacramento-San Joaquin Delta on the east in north-

eastern Contra Costa County. The monitored area is approximately 12 miles

long, 2 miles wide, and covers an area of about 24 square miles.

Monitoring Program

A monitoring program was established in the Pittsburgh Plain in

1957 to provide information on ground water quality in the area and to de-

tect significant changes. Three wells were sampled during June of I96I and

1962,

Ground Water Development

The available ground water occurs in a thin section of alluvium

and in the older Pittsburgh formation. Well yields range from 100 to I50

gpra and are derived, largely from unconfined ground water bodies. There is

only limited development of ground water in Pittsburgh Plain, due in part

to the poor quality water underlying tne area and to the importation of surface

water by Contra Costa Canal, In the 1930's many industries in the Pittsburgh

area pumped ground water. The heavy pumpage created an overdraft and resulted

in the encroachment of saline waters into ground water reservoirs near the bay.

Pumping has since decreased and most of the water now used is from surface

sources

o

Evaluation of Ground Water Quality

Ground water is presently used to a limited extent for industrial,

irrigation, and domestic purposes » The municipalities and a large number of
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industries are located along the waterfront and discharge their wastes into

the tidal waters. Disposal of these wastes to tidal waters is not considered

detrimental to the iinderlying ground water in this area at the present time.

Ground waters underlying Pittsburg Plain are generally poor quality

sodium chloride and sodium sulfate type waters, high in mineral content and

extremely hard. Unless softened, the waters are unsuitable for most domestic

and industrial uses.

Significant Water Quality Changes

Well 2N/2E-20A1, two miles easterly from Antioch, continues to show

a gradual increase in specific conductance, total dissolved solids, and

chloride. Total dissolved solids have increased from 858 ppm in 1957 to

1,110 ppm in 1962. The trend is shown on the fluctuation graph on page 5^«
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CLAYTON VALLEY (2-5)

Clayton Valley is located in north central Contra Costa County

and extends from the foot of Mt. Diablo to Suisun Bay. It has a northwest-

southeast trending axial length of about 10 miles, a maximum width of about

3 miles, and includes an area of approximately 20 square miles.

Monitoring Program

To observe the ground water quality and to detect significant

changes, a monitoring program was established in Clayton Valley in 195?.

The present program includes eight wells sampled annually in the summer.

Ground Water Development

The primary aquifer in this area is the Recent alluvium, composed

of clay, sand, and gravel. A secondary aquifer consists mainly of the

Pleistocene-Pittsburg formation also composed of continental clay, sand, and

gravel. Terrace deposits along the south shore of Suisun Bay are considered

a part of the secondary aquifer. There is only limited development of

ground water in Clayton Valley. This area is served by the California Water

Service Company with surface water from the Contra Costa Canal, Since sur-

face water service was initiated, the pumpage of ground water has decreased.

Well yields range from about 100 to 150 gpm.

Evaluation of Ground Vfater Quality

The present ground water pumping is limited to industrial use, a

small amount of irrigation use, and a municipal supply pumped by California

Water Service to augment its supply. An oil refinery located in the

northern end of Clayton Valley which discharges its wastes into Suisun Bay
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is the only significant source of wastes in the area. These wastes are not

considered to be a threat to ground water quality.

Vfith the exception of boron concentrations up to 2 ppra in some of

the wells, the groiind waters in Clayton Valley are generally of good to ex-

cellent mineral quality and are suitable for irrigation purposes. The waters

are primarily bicarbonate type with sodium or magnesiiun the predominant

cations. Excessive hardness make the water undesirable for domestic and some

industrial uses, unless softened.

Significant Water Quality Changes

Analyses of sixteen samples collected in I96I and I962 showed only

a few changes in mineral quality from analyses of samples collected pre-

viously. The chloride concentration in well 1N/1W-4R1, three miles southeast

from Walnut Creek, increased from 115 Ppm in September I96O to 173 ppm in

July 1962. There was a similar increase in total dissolved minerals.
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YGNACIO VALLEY (2-6)

Ygnacio Valley is located in northern Contra Costa County and

is contiguous with Clayton Valley. The two ground water basins are

separated by the Concord fault which acts as a hydrologic barrier between

the basins. The monitored area is about 10 miles long, varies in width

from 1 to 6 miles and encompasses an area of approximately 20 square miles.

Monitoring Program

A monitoring program in Ygnacio Valley was established in 1957

to maintain a record of the ground water quality and to detect significant

changes. The present program includes seven wells sampled annually in the

fall.

Ground Water Development

Chief sources of ground water are the Recent alluvium and the

Pittsburgh formation underlying Clayton Valley. Several pressure zones

probably existed, but deepening of wells and increased pumping draft ap-

parently resxolted in pressure relief, causing the ground water reservoir

to function as an unconfined aquifer.

There is only moderate development of ground water in Ygnacio

Vally. This area is also served with surface water from the Contra Costa

Canal and by California Water Service Company. The many industries located

in the Pittsburgh area in the 1930 's pumped ground water extensively,

creating an overdraft which permitted saline water from the bay to intrude

into the nearby ground water reservoirs. Pumping has since decreased and

the majority of water now used is surface water. The larger wells yield

up to 500 gpm, with the average withdrawal capacity being about 200 gpm,
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Evaluation of Ground Water Quality

Present ground water pumping is limited to some industrial uses,

small irrigation requirements and domestic supplies. Two major waste dis-

charges are located in Ygnacio Valley. Central Contra Costa Sanitary

District discharges domestic and seasonal cannery wastes to Grayson Creek.

The City of Concord discharges to Walnut Creek, Because it is possible for

water in these creeks to percolate to ground water, these wastes are con-

sidered a potential source of degradation.

In the vicinity of Pacheco, sodium chloride water is found which

may be due to sea water intrusion. Boron in excess of 0.5 ppm is present

throughout the valley. Some wells had concentrations of sulfates and ni-

trates which are far above the limits recommended in drinking water stand-

ards. Ground waters in this basin are also extremely hard.

Significant Water Quality Changes

Analyses of samples collected in Ygnacio Valley during I96I and

1962 show few significant changes in concentrations of mineral constituents.

No significant increases in chloride concentrations in Ygnacio Valley were

observed.

The highest nitrate concentration found in Ygnacio Valley was I36

ppm in well 2N/2W-36E1, located in Concord, As shown on the fluctuation

graph on page 59, nitrate concentration in this well decreased from a high of

121 ppm in 1957 to a low 76 ppm in I96O and then increased to I36 ppm in

1962.
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SANTA CLARA VALLEY. EAST BAY AREA (2-9)

The East Bay area of Santa Clara Valley is located in Alameda

County betvjeen the base of the western slope of the Diablo Range and San

Francisco Bay. It extends from the vicinity of the City of Albany on the

north to the Alameda-Santa Clara County line on the south, and comprises

an area of about 1^0 square miles.

Monitoring Program

A ground water monitoring program was established in the East

Bay area in 1953 primarily to maintain surveillance on quality of ground

water in areas subject to sea water intrusion. The current sampling pro-

gram includes 70 wells. About one-half are sampled semiannually and the

remaining are sampled annually. Two additional wells are sampled quarterly.

Ground Water Development

Water bearing formations include unconsolidated alluvial deposits

of Quaternary age and older, and semiconsolidated sediments of Tertiary-Qua-

ternary age. These units consist of layers and lenses of sand and gravel

separated by thick layers of silt and clay. This interlayering of the thick,

extensive, relatively impermeable clays and the permeable alluvial sands and

gravels has resulted in thi formation of confined aquifers beneath the greater

part of the East Bay area.

The confined ground water portion of the Niles cone contains at

least three fairly well-defined aquifers « They are thick, relatively con-

tinuous, and separated by blue clay layers . The "Newark aquifer" capped by

a clay layer approximately UO feet in thickness, extends to a maximum depth

of approximately 175 feet; the "Centerville aquifer" occurs between 190 and
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240 feet below the surface; and the "Fremont aquifer" between approximately

250 and 300 feet. All of these aquifers and their confining clay layers

extend westward beneath San Francisco Bay. The "Newark aquifer" is essen-

tially open to infiltration of salt v;ater from the bayo Aquifers that are

probably equivalent to, but discontinuous idth, those in the Niles cone occur

beneath the surface of the San Leandro and San Lorenzo cones. However, these

aquifers are much thinner and less extensive.

The greater portion of the water requirement in the southern part

of the area is met by pumping from the alluvial deposits of the Niles cone.

Draft on ground water resources within this cone has increased to such an ex-

tent that ground water levels remain perennially below sea level throughout

a large portion of the area. Yields of wells drawing from the various aquifers

are highly variable. Limited data indicate that yields from the "Newark

aquifer" range from 100 to more than 1,000 gpm, while yields from the deeper

aquifers range from 23O to 1,800 gpm.

Evaluation of Ground V/ater Quality

In the northern portion of the East Bay area, ground water is used

in small amounts by private individuals and industries. In the central and

southern portion ground water is used extensively for irrigated agriculture

and, to a lesser extent, for urban and industrial requirements.

The major waste discharges are sewage or industrial effluent from

the Cities of Hayward and San Leandro, Oro Loma Sanitary District, Union

Sanitary District, Holly Sugar Company, and West Vaco Chemical Division. Dis-

posal is to tidal v;aters of San Francisco Bay and is not considered a threat

to the quality of ground v/ater,
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Native ground waters of this area are calcium-magnesiuin bicar-

bonate in type, of good mineral quality and suitable for most uses. Waters

from the forebay area contain low to moderate amounts of dissolved solids,

chlorides, and boron. Boron concentrations up to 5 ppw, are present in water

from wells in the vicinity of Newark and the Mission fault. The fault is lo-

cated east of Niles and probably allows deep, poor quality water to move up-

ward and degrade ground water. Sea water intrusion in this area was first

detected by the presence of high chloride concentrations in the "Newark aqui-

fer" of the Niles cone near the bay. The "Centerville aquifer" in the vicinity

of Centerville also shows high chloride concentrations.

Significant Water Quality Changes

Significant quality changes in the East Bay area of Santa Clara

Valley occurred only in the area of sea water intrusion in the confined

ground waters of the Niles cone. Sea water intrusion in the "Newark aquifer"

is shown by the 350 PPm chloride line on Plate 6. The degree of degradation

ranges up to 1,750 ppra chloride in well ^S/lW-28E3 located near Centerville,

as illustrated by the fluctuation graph on page 63.

Increasing chloride concentrations in some wells pvimping from the

"Fremont aquifer" during I96I and I962 indicate the continuation of localized

degradation in this aquifer. Chloride concentration in well 4S/lW-30C2, also

located near Centerville, increased from 776 ppm in I96O to 1,7^0 ppm in

1962 as illustrated by the fluctuation graph. The source of such localized

degradation is believed to be leakage of poor quality water from the "Newark

aquifer" through improperly constructed or abandoned wells, or through localized

discontinuities or variations in permeability of the confining clay layer.

Over ^ wells have been sealed since 1957 in an attempt to arrest this

degradation.
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SANTA CLARA VALLEY. SOUTH BAY AREA (2-9)

The monitored poHion of the South Bay area of Santa Clara Valley

consists of that portion of north Santa Clara Valley lying within Santa Clara

County and extending from San Francisco Bay southerly to San Jose. The area

is bounded on the east by the Diablo Range and on the west by the Santa Cruz

Mountains. The monitored area extends about 15 miles east to west, about l6

miles north to south, and comprises about I50 square miles.

Monitoring Program

A monitoring program was established in 1953 to observe sea water

intrusion and significant quality changes in the South Bay area of Santa

Clara Valley. The program includes a fall sampling of 20 wells which pump

mainly from the lower confined aquifers. Adequate sampling to maintain sur-

veillance of sea water intrusion in the upper aquifer was not accomplished.

Special studies currently iinderway will provide additional data in the near

future.

Ground Water Development

The main source of ground water in Santa Clara Valley is the Qua-

ternary alluvial deposits. The Tertiary-Quaternary Santa Clara formation is

a water bearing unit of secondary importance. Water-bearing sediments occu-

py the floor of the valley proper and some adjacent upland areas. The prin-

cipal aquifers in the monitored area exhibit pressure characteristics and are

separated from the free ground water zone by relatively impervious strata

which prevent hydraulic continuity with overlying water-bearing deposits.

Ground water occurs in both confined and unconfined conditions,
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Ground water supplies about 95 percent of the water requirements

of this area and is extensively developed. Artificial recharge is practiced

by the Santa Clara Valley Water Conservation District. Stored surface water

is released to permeable stream channels and to percolation ponds on the

valley floor to infiltrate and replenish the ground water body. Well yields

range from a few gallons per minute to over 1,700 gpi"* Most wells produce

over 500 gpra.

Evaluation of Ground Water Quality

Ground water is used principally for irrigation, public supply,

and industry. There are five major waste discharges in this area consisting

of municipal sewage from the Cities of San Jose, Sunnyvale, Mountain View,

Palo Alto, and the Milpitas Sanitary District. The wastes are discharged

to water courses adjacent to San Francisco Bay and pose no immediate threat

to ground water quality.

Ground waters in this area are generally a bicarbonate type with

sodium and calcium the predominant cations. Although moderately to very

hard, the waters are of good to excellent quality and suitable for most

uses. In parts of the eastern portion of this area, ground water is of

questionable quality for irrigation due to high concentrations of boron,

particularly in the Penitencia Creek cone area. Sea water intrusion into

the upper aquifer along the bay had been detected as early as 1920 and ex-

tended approximately two miles inland in 1939. Prolonged overdraft of the

lower confined aquifers poses a threat of additional sea water intrusion.

Plate 7 shows the area affected by sea water intrusion.
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Significant Water Quality Changes

Analyses of samples collected in Santa Clara Valley-South Bay area

during I96I and 19^2 , show few significant changes in concentration of

mineral constituents. Localized high chloride concentrations in the lower

aquifer near Guadalupe River and Palo Alto are shown by several wells. The

chloride concentration in well 6s/lW-l6Al, near Guadalupe River, fluctuated

from 156 ppm in I96O to 6^7 ppm in I96I and 63I ppm in I962, V/ells 5S/3W-35GI

and 6S/3W-IBI, both in the Palo Alto area, continued to show chloride concen-

trations of over 150 ppm.
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LIVERMORE VALLEY (2-10)

Livermore Valley is located in the eastern portion of Alameda

County with a minor portion extending into Contra Costa County. The

valley has an east-west length of about 14 miles, varies from 3 to 6 miles

in width, and includes an area of about 50 square miles.

Monitoring Program

Due to the dependence of the area on ground water supplies and

the presence in the ground water of excessive quantities of boron and ni-

trates, a monitoring program was established in Livermore Valley in 1953,

The current monitoring program samples 30 wells each summer.

Ground Water Development

Sources of ground water include alluvial deposits of Recent age,

as well as the Livermore gravels which is an older, semiconsolidated deposit.

Quaternary alluvial deposits comprise the chief aquifers and contain uncon-

fined ground water, except in the western and northwestern part of the valley

where lake bed clays confine permeable beds. The Livermore gravels exhibit

both confined and unconfined ground water characteristics.

Ground water is moderately to extensively developed and supplies

almost all of the water requirements. Well yields are low near the perimeter

of the valley, increase toward the center, and range from less than 10 to

about 2,000 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for irrigation and domestic pur-

poses. The largest waste discharge in this area consists of effluent from

the City of Livermore sewage treatment plant. This effluent is discharged

to percolation and evaporation ponds, although some overflow reaches Arroyo
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Los Positos during periods of heavy rainfall o Smaller waste discharges come

from the City of Pleasanton, and from military and industrial installations.

These discharges percolate to ground water and are a potential source of

quality degradation.

Although ground waters of Livermore Valley are generally of good

mineral quality and are suitable for irrigation purposes, they are extremely

hard for domestic use. Water high in boron is found in the northern and

eastern portion of the valley and water high in nitrates occurs in localized

areas. Water with chloride concentrations up to 13,000 ppra may be found in

a confined area 1.5 miles southeast of Dublin. These conditions appear to

be related to waters derived from underlying and adjacent marine formations,

the presence of faults allowing the upward migration of poor quality water,

and the limited amounts of recharge afforded by a small catchment area with

meager rainfall. The high nitrate content may also result from infiltrating

waters which have been deteriorated by waste discharges or fertilizers. The

extent and concentration of boron in ground water is shovm on Plate 8.

Significant Water Quality Changes

Analyses of samples collected in Livermore Valley during the years

1961 and 1962 show no significant changes in concentrations of mineral con-

stituents when compared with prior information.
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CENTRAL COASTAL REGION (NO. 3)

The Central Coastal Region inclucies all of the coastal drainage

areas from the southern boundary of Pescadero Creek Basin in San Mateo County

to the northeastern boxindary of Rincon Creek Basin in Ventura County. It

extends inland an average of about 50 miles to the crest of the coastal moun-

tain ranges, and encompasses an area of approximately 11,000 square miles.

The region is characterized by narrow coastal strips and coastal valleys

sloping toward the ocean and backed by mountain ranges paralleling the coast.

Valley areas in this region depend largely on ground water as a

source of supply and approximately 90 percent of water requirements are met

by ground water pumping. Nineteen ground water basins have been identified

in the region with eighteen utilized intensively to supply irrigation water.

Six ground water basins have been included in the statewide ground water

monitoring program. The areas, the number of monitor wells in each, ard the

sampling times are listed in the following tabulation:

Monitored Area

Pajaro Valley (3-2)

Gilroy-Hollister Basin (3-3)

Salinas Valley (3-'^)

Carmel Valley (3-?)

Santa Maria River Valley (3-12)*

Cuyama Valley (3-13)*

Ground water basins are located in Southern California and will be
discussed in Part II of this bulletin.

Ground water quality in the four valleys and basins covered by this

report did not change significantly during I96I-I962.
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PAJARO VALLEY (3-2)

Pajaro Valley comprises an irregularly shaped area of about 75

square miles in the Pajaro River drainage area below Pajaro Gap, It ex-

tends from Elkhorn Slough on the south to the Santa Cruz Mountains on the

north and east. The area occupies the northern extremity of Monterey

County, a small part of the northwestern comer of San Benito County, and

the southern portion of Santa Cruz County,

Monitoring Program

Sea water intrusion into ground water adjacent to Monterey Bay

prompted the inclusion of Pajaro Valley in the monitoring program in 1953

•

The current program includes 30 wells sampled each summer.

Ground Water Development

Ground water occurs principally in Quaternary alluvial deposits

with lesser quantities being available in Pleistocene terrace deposits

and the Aromas Sands, The Pliocene Purisima formation produces ground

water only in very localized areas. In the valley floor area of the basin

ground water occurs in three distinct zones, designated the shallow, inter-

mediate, and deep zones. The shallow zone which is of minor importance is

unconfined and extends from land surface to a depth of about 50 feet. The

intermediate zone, which is largely confined, lies below the shallow zone,

extending to a depth of about 200 to 300 feet. The deep zone underlies this

intermediate zone and extends to a maximum depth of about 800 feet below

land surface. At least two of these zones are in hydraulic continuity with

the f orebay in the vicinity of the City of Watsonville. The forebay area

is underlain by permeable deposits and is the principal source of ground

water replenishment to the intermediate zone,
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There is extensive development of ground water in the valley.

Nearly all water for irrigation, and a portion of the municipal supply for

the City of Watsonville is pumped from the confined ground water bodies.

The yield of wells in Pajaro Valley ranges from small capacity domestic

wells to large irrigation wells yielding more than 500 gpm.

Evaluation of Ground Water Quality

Ground water is the source of more than 95 percent of irrigation

supplies in Pajaro Valley. A few industries concerned with the processing

and packing of agricultural products also depend on ground water as do domes-

tic users in outlying areas. Most urban domestic supplies are obtained from

surface waters but supplemental supplies are obtained from ground water.

The principal waste discharge in Pajaro Valley is the sewage and

industrial waste effluent from the City of Watsonville, This discharge in-

cludes sewage from Freedom Sewer Maintenance District and Pajaro Sanitation

District. The wastes are discharged to Monterey Bay by a submarine outfall

after primary treatment and chlorination.

Ground water in the shallow zone is often of poor mineral quality

and is used infrequently. In the intermediate zone, ground water is generally

of good to excellent mineral quality and suitable for most purposes. Inter-

mediate zone ground water is predominantly a calcium-magnesium bicarbonate

type with low to moderate total dissolved solids, chlorides, and boron. The

water is moderately to very hard, which limits its use for domestic and in-

dustrial purposes. Only limited data are available on ground water quality

of the deep zone. These data indicate the water to be of excellent mineral

quality,
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Sea water intrusion has occurred along the bay where the aquifers

are open to the ocean. Wells pumping from the intermediate zone near Mon-

terey Bay produce some high chloride waters due to sea water intrusion. In

a few wells located near the bay, nitrate concentrations exceed recommended

limits for domestic use.

Significant Water Quality Changes

Analyses of samples collected in Pajaro Valley in I96I and I962

show few significant changes in mineral concentration. The advance of sea

water intrusion is indicated by the 100 ppm isochlor lines on Plate 9. The

chloride concentration in well 12S/2E-19M1 increased from 23 ppm in I96O to

101 ppm in 1962 and in well 12S/2E-30E1 increased from 1,5^^0 ppm in I96O to

5,452 ppm in 1962.

No significant changes or trends in nitrate concentrations occurred

during I96I and 1962, High concentrations and fluctuations are illustrated

by the graphs on page "^S for wells 12S/2E-30N1 and 12S/2E-32K1 located near

the bay.
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GILRQY-HOLLISTER BASIN (3-3)

Seven small valleys make up the Gilroy-Hollister Basin, which in-

cludes South Santa Clara Valley, Hollister Valley, San Benito Valley, and

four other small, contiguous valleys. The monitored area extends a distance

of about 25 miles from the topographic divide near Morgan Hill, Santa Clara

County, southeasterly to Tres Pinos at the head of Hollister Valley in San

Benito Countyo The area varies from 3 to 10 miles in width and comprises

about 150 square miles. Drainage from the area is to the Pajaro Valley,

Monitoring Program

An annual "monitoring program was established in this basin in 1958

to maintain a record of ground water quality conditions and trends. Twenty-

five wells in the basin are sampled each siommero

Ground Water Development

Water-bearing units are the alluvial sediments of Quaternary age,

the San Benito gravels of Pliocene-Pleistocene age and portions of the Purisima

formation of Pliocene age. Alluvial sediments include stream channel, stream

terrace, and flood plain deposits. The alluvium in the Hollister area attains

a maximum thickness of approximately 250 feet. Confined ground water condi-

tions exist in large areas adjacent to the Pajaro River with free or partially

confined ground water occurring in the remaining areas.

There is extensive development of ground water for irrigation and

domestic needs, and moderate development for industrial and stock watering

uses. The yield of wells is about 350 gpm in South Santa Clara Valley and

averages about 5OO gpm in the Hollister area. Some wells in the Hollister

area are reported to yield up to 1,700 gpm,
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Evaluation of Ground Water Quality

This area is largely agricultural and major water use is for irri-

gation and domestic purposes. Smaller amounts are used for stock watering,

and for the processing of agricultural products. Pumping for irrigation

constitutes about 75 percent of the total ground water withdrawal.

Waste discharges in the area include domestic sewage and wastes

from food processing plants. The largest discharge is domestic and indus-

trial sewage from the City of Gilroy which is discharged to Llagas Creek

after primary treatment. Smaller amounts are discharged by the Cities of

Hollister and San Juan Bautista, and by food processing plants in the vicinity,

The majority of liquid wastes can percolate and reach the underlying ground

waters. No evidence is available as yet to indicate that these wastes are

degrading the ground water supply.

Ground water in the Gilroy vicinity, while moderately to very

hard, is generally of good mineral quality and suitable for most beneficial

uses. The water is typically calcium-magnesium or magnesium-calcium bicar-

bonate type. Ground water in the vicinity of Hollister are of poor quality,

high in total dissolved solids content, and contain boron. These waters also

contain high concentrations of chloriaes, sulfates, and nitrates.

Significant Water Quality Changes

Analyses of samples collected during I96I and 1962 showed no sig-

nificant changes in concentration of mineral constituents from I96O samples.

Well 12S/6E-19E2, located about ^,'^ miles northeast of Hollister in the

Fairview district, contained the highest boron concentration (19 ppm in I96I)

found in Gilroy-Hollister Basin, The source of the boron is probably poor

quality water migrating upward along the Hayward fault,
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SALINAS VALLEY (3-4)

Salinas Valley is a narrow, elongated, northwest-southeast trend-

ing valley located mostly in Monterey County. The monitored portion of the

valley varies from 2 to 10 miles in width, is approximately 40 miles in length,

and comprises about 300 square miles of highly productive irrigated and dry

farmed land. The valley is bordered on the northeast by the Gabilan Range

and on the southwest by the Santa Lucia Range and the Sierra de Salinas,

Monitoring Program

A monitoring program was established in this valley in 1953 to

observe and report the status of sea water intrusion and maintain a record

of ground water quality conditions and trends. Seventy wells are included

in the current program and are sampled each summer.

Ground Water Development

Ground waters in Salinas Valley occur principally in three aqui-

fers. These consist of an upper, unconfined aquifer and two lower, confined

aquifers. Water from the upper zone is not used in significant amounts due

to its poor mineral quality. In lower Salinas Valley, the principal aquifers

are confined. They have been designated as the 180-foot and 400-foot aquifers

due to the average depth of the water-bearing materials below ground surface.

The confined aquifers are recharged by subsurface inflow from a forebay area

south of Gonzales. Supplemental recharge to the forebay area is accomplished

by controlled releases of stored surface waters from Nacimiento Dam.

Lower Salinas Valley is devoted to the production of irrigated crops.

Ground water is extensively developed for irrigation and for rural domestic
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uses. Yield of wells ranges from low capacity domestic wells to irriga-

tion wells yielding from 200 gpm to more than 3,000 gpm.

Evalxiation of Ground Water Quality

Ground water is principally used for irrigation. Other uses are

municipal, industrial, and stock watering. There are three major waste dis-

charges in lower Salinas Valley, They are treated sewage and industrial

wastes from the City of Salinas and Alisal Sanitary District, These wastes

are discharged to Salinas River near Spreckels. A third discharge consists

of untreated industrial wastes from Spreckels Sugar Company, which are dis-

charged to percolation ponds on lands adjacent to the Salinas River, Waste

discharges are not considered a serious threat to the quality of ground water.

Ground waters of Salinas Valley are quite variable in mineral qual-

ity. In the coastal segment, between the bay and a line approximately 2 miles

inland, the water in the upper perched zone is not used in significant amounts

due to its poor quality. Ground water in the l80-foot aquifer in the coastal

segment is degraded by sea water and is a sodium chloride or sodium bicarbonate

type. In this same area ground water in the 4-00-foot aquifer is sodium bicar-

bonate in type, and is degraded by sea water to a limited extent.

About one mile west of Salinas, poor quality ground water occurs

in the l80-foot aquifer. This poor quality water is sodium chloride in type.

The water in the 400-foot aquifer in this area is generally of good mineral

quality.

Analyses of ground water from the area near Greenfield showed a

mixed calcium-magnesium-sodium sulfate type.
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Significant Water Quality Changes

Significant changes in mineral concentrations in Salinas Valley

during I96I and 1962 were limited primarily to slight inland movements of

sea water intrusion along the coastal segment as shown by the 100 ppm isochlor

lines on Plate 10 . Well 13S/2E-16E1 pumps from the 180-foot aquifer and showed

increases in chloride concentrations from 1?^ ppm in I96O to 223 PP™ i" 1962;

well 13S/2E-20C1 pumps from the ^00-foot aquifer and showed increases of

chloride concentrations from 181 ppm in I96O to 26i^ ppm in I962,

The localized area of poor quality water occurring in the 180-foot

aquifer about 1 mile west of Salineas continued to show slight increases in

chloride concentration. Well 1^S/3E-30F1, located in this area, showed an

increase of chloride concentration from 232 ppm in I96O to 257 ppm in 1962o
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CARMEL VALLEY (3-7)

Carmel Valley, located in northern Monterey County, is a long,

alluvium-filled valley extending easterly from the coast a distance of 23

miles. The valley floor ranges from about one mile wide to about one-fourth

mile wide. It is drained by the Carmel River which flows to the ocean.

Monitoring Program

A monitoring program vras established in this area in 1953 to

detect evidence of sea water intrusion and to maintain a record of ground

water quality conditions and trends. The current program includes nine

wells which are sampled annually in the summer.

Ground Water Development

Ground water occurs in the unconsolidated Recent alluvium under-

lying the valley and in isolated stream terrace deposits. Water-bearing

deposits are comprised mainly of sand and gravel with small amounts of silt

and clay. The Recent alluvium is about 125 feet thick near the coast and

feathers out along the valley margin. The seaward extension of the aquifer

is open to the ocean. Ground water in the valley is probably unconfined.

The lower portion of the valley is utilized for truck crops and

pastures. The central and upper portions of the valley are rapidly becoming

urbanized and agricultural use of groxind water will decrease accordingly.

Local domestic and irrigation requirements are supplied by numerous wells

in the valley. Well yields range from small amounts for domestic use up to

600 gpm for irrigation needs.
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Evaluation of Ground Water Quality

Ground water is used for irrigation and local domestic needs. The

major waste is sewage effluent from Carmel Sanitary District which is dis-

charged into Carmel Bay after primary treatment

.

Ground waters in the monitored portion of Carmel Valley are

generally of calcium-sodium bicarbonate type, usually require softening for

domestic use, and contain moderate total dissolved solids.

Significant Water Quality Changes

In general, the analyses of samples collected from nine wells in

Carmel Valley during 1962 showed only minor variations in mineral quality

from previous samples. Analyses of samples collected from the current net-

work of stations indicate no identifiable sea water intrusion
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CENTRAL VALLEY REGION (NO. 5)

The Central Valley Region extends from the California-Oregon state

line southward to the Tehachapi Mountains, and from the Coast Range on the

west to the Sierra Nevada on the east as shown on Plate 1. It averages about

120 miles in width and is more than 500 miles long. The region comprises a

drainage area of approximately 59>000 square miles, and includes nearly ^
percent of the valley and mesa lands of the State,

Ground water has been an important source of water supply in the

development of the Central Valley Region. Ground water is used principally

for irrigation purposes but also supplies many communities and is used for

domestic and industrial purposes. Some of the most extensive irrigated areas

in the region derive their water supplies entirely from ground water sources.

Twenty-nine ground water basins have been identified in the Central

Valley Region, 15 of which have thus far been included in the monitoring

program. These areas, as well as the number of monitored wells in each and

the sampling times, are listed in the following tabulation. Discussions and

data are presented for each of the basins presently included in the monitoring

program. The Sacramento and San Joaquin Valleys have been further subdivided

into counties for discussion and data presentation purposes.

Monitoring Area Nximber of Vfells Sampled Sampling Time

Goose Lake Valley (5-1) I96I 11 August
1962 10 August

Alturas Basin (5-2) I96I 13 August
1962 9 August

Big Valley (5-'^) 1961 1^ September
1962 15 August
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Ground water quality in the San Joaquin Valley remained essentially

the same as that of the previous year.
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GOOSE LAKE VALLEY (5-1)

Goose Lake Valley is located in northeastern California and south-

eastern Oregon. That portion of the valley considered in this report is 27

miles long, approximately 8 miles wide, and is located entirely in Modoc

County, California. The portion of the valley pertinent to this report en-

compasses an area of approximately 200 square miles, with 120 square miles

periodically inundated by Goose Lake.

Monitoring Program

To maintain a check on existing ground water quality and to detect

possible changes in quality, a monitoring program was established in Goose

Lake Valley in 1959. During August I96I samples were collected from 11 wells

in this area and from 10 wells during August 1962.

Ground Water Development

Water-bearing formations in the California portion of Goose Lake

Valley are comprised of alluvial and lake deposits, and fractured volcanic

formations. Unconfined water is found throughout the valley with some con-

fined water occurring in the northern end. Ground water is moderately de-

veloped .

Evaluation of Ground Water Quality

Ground water is used as the primary domestic source throughout

the entire valley. Except for several ranches near the community of Davis

Creek that use ground water as a primary irrigation source, ground water is

used only as a supplemental irrigation source. There are no major waste

discharges in the area. Minor waste discharges consist of industrial
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effluent from a sporadically operated lumber mill located at Willow Creek,

Sewage disposal is largely by individual septic tanks. Waste discharges

are not considered to be a threat to the quality of ground water.

Ground waters of this area are soft to very hard bicarbonate

type waters with calcium or sodium being the predominant cation, and are

suitable for most beneficial uses. Waters from well 47N/14E-2H1, located

3.5 miles south of the community of New Pine Creek, and well ^8N/li^-E-35A2,

located 2.3 miles south of New Pine Creek, have concentrations of fluoride

and boron in excess of recommended limits for either domestic or irrigation

use. Both aforementioned wells also contain very high percent sodium con-

centrations.

Significant Water Quality Changes

Comparison of chemical analyses of samples collected in I96I and

1962 with those collected in I96O indicate no basin-wide changes in ground

water quality. Analysis of well ^7N/1^E-2H1 showed an increase in boron

of 0.30 ppm to 3o^ PP™ and a decrease in fluoride from U-.6 ppm to 3*5 ppm.
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ALTURAS BASIN (5-2)

Alturas Basin is located in the south-central portion of Modoc

County, has a north-south length of 25 miles, is approximately 21 miles wide,

encompasses an area of about 135 square miles, and lies at an elevation of

about 4,400 feet above sea level.

Monitoring Program

An annual ground water monitoring program was established in the

Alturas Basin in 1959. In August I96I, 13 samples were collected from wells

in this area and from 9 wells during August I962.

Ground Water Development

Aquifers in Alturas Basin are mainly alluvial deposits consisting

of gravel, sand, silt, and clay laid down as stream deposits or lake sedi-

ments. These alluvial deposits are underlain by fractured volcanics. There

has been a moderate development of ground water in Alturas Basin.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic and municipal purposes

and, to a lesser extent, for irrigation. The only waste discharge consists

of effluent from a secondary sewage treatment plant located about one mile

southwest of Alturas. Effluent from this plant is discharged into the Pit

River. Waste discharges in other smaller communities and outlying residences

in the basin are by individual septic tanks. Waste discharges are not con-

sidered a threat to the quality of ground water.

Chemical analyses of ground water samples, collected in I96I and

1962, indicate soft to very hard sodiiim bicarbonate type water suitable for
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domestic purposes. Eight of the 13 monitored wells yielded water with

sodium percentages of 60 or greater which places them in class 2 or 3

for irrigation purposes. Only one of these wells is presently being used

for irrigation purposes. Most of the high percent sodium wells are lo-

cated in the western portion of Alturas Basin.

Significant Water Quality Changes

The only significant water quality change occurred in well

41N/10E-2N2. Electrical conductance and sulfate increased from 714 to

833 micromhos and from 172 to 239 ppm, respectively, between July I960 and

August 1961.
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BIG VALLEY (5-^)

Big Valley is located in northeastern California and encompasses

an area of approximately 180 square miles in northwestern Lassen and south-

western Modoc Counties. The valley has a north-south length of approximately

13 miles and is about 15 miles wide.

Monitoring Program

An annual ground water monitoring program was established in

i960. Samples were collected from 1^ wells during September I96I and from

15 wells in March and August 1962,

Ground Water Development

The water-bearing formations in Big Valley are comprised of old

lake sediments, stream deposits, and fractured volcanic formations. Un-

confined water is found in these deposits throughout the valley with some

confined water occurring locally. Ground water in Big Valley is only

slightly developed. The retarded development of ground water in this area

is related to the sparse population and relatively complete use of surface

water for irrigation.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic purposes. At the

present time there is no appreciable utilization of ground water for irri-

gation purposes. There is no major waste discharge in the area. Disposal

of municipal wastes is handled by individual septic tanks and cesspools and

presents no major water quality problem at this time.

Ground water in Big Valley is generally of excellent quality,

suitable for most beneficial uses. Bicarbonate is generally the predominant
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anion and calciiim or sodiiim seem to be the predominant cations. Wells that

yield a calcium-magnesium type water are found at several locations in the

valley.

Significant Water Quality Changes

Comparison of analyses of samples collected in I96I with those

of the previous year showed fluctuations in nitrate concentrations in three

wells and boron and fluoride fluctuations in one well. Wells 39N/7E-1^R1

and 39N/8E-26J1 decrease in nitrate concentrations from 62 to 43 ppm and

from 112 to 73 ppin* respectively. Well 38N/8E-3ORI increased in nitrate

concentrations from 75 to 137 ppm. Well 38N/8E-14P1 showed a decrease in

fluoride and an increase in boron of 2.8 to 1.9 ppm and from 3*3 to 5.^ Ppm,

respectively. The aforementioned wells are all used for domestic purposes

and, with the exception of well 39N/7E-14R1, fail to meet recommended or

mandatory drinking water standards set by the U. S. Public Health Service,
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FALL RIVER VALLEY (5-5)

Fall River Valley is one of the smaller valley fill areas in the

northeastern counties. Located in northeastern Shasta and northwestern

Lassen counties, Fall River Valley has an east-west length of 13 miles, en-

compasses an area of approximately 100 square miles, and lies at an eleva-

tion of about 3>300 feet above sea level.

Monitoring Program

The monitoring program in Fall River Valley was established in

1959 to detect any possible degradation of ground water quality. During

August 1961, samples were collected from 11 wells in this area and from 10

wells during August I962,

Ground Water Development

Ground water reservoirs in Fall River Valley are comprised of

lake and alluvial deposits, underlain by and interbedded with fractured

water-bearing volcanics. The sedimentary lake and alluvial deposits range

in thickness from several feet to depths in excess of 700 feet. Unconfined

water is found throughout the valley with some confined water occurring

locally in the underlying volcanics. Ground water has, so far, undergone

only limited development. Yields of wells drilled into lake sediments are

low, generally less than 3OO gallons per minute (gpm) . However, wells

drilled through the lake sediments into the underlying volcanic rocks pro-

duce from 200 to 1,000 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic purposes and in some

instances as a supplemental irrigation source. There are no waste discharges
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that constitute a threat to the present quality of ground waters in the

valley.

Ground waters in Fall River Valley are generally bicarbonate in

type with either sodium or calcium being the predominant cation. Quality

of these waters are generally excellent throughout the valley with only

scattered wells yielding poor quality water. Water from one domestic well

shows a nitrate concentration in excess of the 45 ppm recommended limit

set by the U. S. Public Health Service for domestic water.

Significant Water Quality Changes

A comparison of analyses of I960 with those of I96I indicate

that there are no significant basin-wide water quality changes. One well,

37N/4E-1K1, used for domestic purposes showed an increase in nitrate con-

centration from 52 ppm in July I96O to 83 ppm in August I96I.
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REDDING BASIN (5-6)

Redding Basin is located in the south central portion of Shasta

County, The monitored area includes primarily the Cow Creek, Stillwater,

Anderson, and Cottonwood Valleys. The area is approximately 21 miles north

to south and has a maximum east-west dimension of about 22 miles. It com-

prises an area of about 280 square miles.

Monitoring Program

An annual monitoring program was established in Redding Basin

in 1957 to maintain a check on ground water quality and to detect signifi-

cant changes. During the period from August to November 1961, samples were

collected from 22 wells and from 26 wells during June 1962,

Ground Water Development

Ground water occurs chiefly in formations of alluvial or volcanic

origin, ranging from Pliocene to Recent in age. The water-bearing forma-

tions, in order of decreasing age, are the Tuscan and Tehama formations,

the Red Bluff Gravels, and the Quaternary alluvium. Unconfined ground water

occurs in the Quaternary alluvium. Confined to partially confined condi-

tions occur in the Tuscan and Tehama formations. Ground water is moderately

developed. Wells west of Cottonwood yield 500 to 800 gpm; those in the

southeastern portion of the basin yield 1,000 to 2,000 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic, municipal, and indus-

trial requirements. Irrigation water is supplied mainly from surface sources.

The only large waste discharge in Redding Basin consists of sewage effluent
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from the City of Redding, discharged into the Sacramento River and not a

threat to the quality of ground water.

Ground waters of Redding Basin are generally magnesium-calcium or

magnesium-sodium bicarbonate in type and are, in most cases, of excellent

mineral quality suitable for most beneficial uses. Total dissolved solids

seldom exceed 300 ppm and the percent sodium is generally below 60. However,

previous analyses indicate several wells in the area have iron concentrations

in excess of U. S. Public Health Service recommended limits for domestic

purposes.

Significant Water Quality Changes

Analyses of samples collected from monitored wells in I96I showed

only a few changes in mineral concentrations from those of the previous

year.

A known source of degraded ground waters occurring in the northern

and northwestern portion of the Redding Basin derive their origin from saline

waters of the Chico formation. Well 3ON/W-IEI, located approximately 3

miles northeast of Anderson, had a decrease in electrical conductance and

total dissolved solids of 152 to 58 micromhos and 118 ppm to 80 ppm, respec-

tively. Well 32N/3W-35C1, located approximately 3 miles north of Millville,

had a decrease in electrical conductance, chloride, and total dissolved

solids of ^0 to 203 micromhos, 7^ Ppm to J,! ppm, and 290 ppm to 17? ppm,

respectively.
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LAKE ALIIANQR VALLEY (5-7)

Lake Almanor Valley is located in northwest Plumas County. Most

of the basin is occupied by Lake Almanor although discontinuous segments of

alluvium along the shore are estimated to cover 7 square miles.

Monitoring Program

The monitoring program was initiated in 1962 to determine the

qiiality of ground water in the area and to detect significant changes. During

August 1962, seven ground xrater samples were collected. Plate 11 shows the

area monitored and the location of monitored wells.

Ground Water Development

The largest alluviated area in the basin is located at the north-

west end of the lake and is the site of the Town of Chester. The water bearing

series in this area includes volcanic rocks and ash which are interbedded with

varying proportions of gravel, sand, silt, and clay. Specific yield of the

formation is estimated to average about 5 percent. Ground water storage capac-

ity in the upper 200 feet of alluvium is estimated to be about ^5»000 acre-feet.

Ground water in this area has not been intensively developed although domestic

needs appear to be satisfied exclusively by small indivinually ovmed wells.

Evaluation of Ground Water Quality

Ground water is used for domestic purposes. Chester Sanitation

District is the major discharger in the area. Treated eff.uent from the

plant is discharged to percolation ponds adjacent to Lake Almanor and has no

apparent affect on ground water quality. Analyses of samples indicate the waters

are calcium bicarbonate, are low in dissolved solids, and are of excellent

mineral quality.

Significant VJater Quality Changes

No significant changes have been observed at this time,
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INDIAN VALLEY (5-9)

Indian Valley is located in north central Plumas County. The maxi-

mum width of the valley is little more than 2 miles, yet the valley extends

about 9 miles from Taylorsville northwest to Greenville and approximately 8

miles from the outlet near Crescent Mills northeast to the upper end of North

Arm, The area of the valley floor is estimated to be 20 square miles,

Monitorin.c; Prop:ram

A monitoring program was initiated in 1962 to determine the quality

of ground water being used. During Aup^jst 19^2, nine ground water samples were

collected. The monitored area and location of samples wells is shown on Plate

12,

Ground Water Development

Water bearing sediments in the valley include unconsolidated, inter-

bedded, and intermixed deposits of gravels, s?nds, silts, and clays. The

gravels and sands were deposited by streams while silts and clays, which are

abundant, were deposited during the periods vjhen an ancient lake occupied the

valley. Thermal springs located in the northwest portion of the valley appear

to be the result of faulting which occurred in conjunction with the deposition

of the alluviated material.

Well logs indicate relatively low permeability and consequently low

specific yield for the bulk of the sediments. Higher specific yields are en-

countered in the area of North Arm and along Indian Creek above Taylorsville,

Ground water storage capacity is estimated to be over 100,000 acre-feet in

the top 200 feet of alluvium. Ground water comprises only a small portion of

the total amount of water used in the valley since most of the domestic water

is supplied by individual wells and springs

o
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Evaluation of Ground V/ateV Quality

The primary use of ground water in Indian Valley is for domestic

purposes. The Greenville Sanitation District plant appears to be the only

major discharger of domestic waste water although a number of lumber mills

discharge industrial wastes to settling ponds. Most of the dwellings in the

valley, exclusive of the area covered by the sanitation district, are equip-

ped v;ith septic tank disposal systems. V/aste discharges have no apparent

affect on the quality of ground water.

Results of chemical analyses indicate the majority of waters are

calcium bicarbonate in type; however, in some wells sodium replaced calcium

as the dominant cation, and in one instance chloride replaced bicarbonate as

the dominant anion. Total dissolved solids were low (152 ppm average) and

with the exception of some moderately hard waters were of excellent mineral

quality.

Significant Water Quality Chanp:es

No significant changes have been observed at this time.
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AMERICAN VALLEY (5-10)

American Valley is an irregularly shaped valley located in central

Plumas County. The valley's maximum length is approximately 8 miles and the

maximum width 3 miles. The alluviated area is estimated to cover 7 square

miles.

Monitoring: Program

The monitoring program was initiated in 1962 to determine the

quality of the ground water. In August, 10 ground vrater samples were collected.

The monitored area and location of monitoring wells is shown on Plate 13,

Ground V/ater Development

V/ater bearing materials in this basin consist of unconsolidated

gravels, sand, and silts deposited bj^ streams on the valley floor. Inter-

bedded in the gravels, sand, and silts are clays deposited in an ancient lake

that periodically filled the valley from the time of its structural origin.

The permeability of the sediments displays wide variation with maxi-

m-urn specific yields occurring adjacent to Spanish Creek. Ground water storage

capacity of the valley is estimated to be 50»0C)0 acre-feet within the top 200

feet of alluvium.

Evaluation of Ground Water Quality

The primary use of ground water is for domestic purposes. Quincy

Sanitary District is the major discharger of domestic waste water while saw

mills contribute most of the industrial wastes. Treated domestic waste water

is discharged to Spanish Creek during periods of high flows but is confined to

percolation ponds and used for irrigating pasture when flows in the creek are

too low for adequate dilution. Saw mill wastes are usually ponded for percola-

tion. Waste discharges have no apparent affect on quality of ground water.
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Chemical analyses of samples indicate the principal cations are

calcium and magnesi\iin while bicarbonate is the dominant anion. Concentra-

tions of dissolved solids are low and with the exception of some samples dis-

plaj'-in." hardness, the water appears to be suitable for mo.^t beneficial uses.

Significant Water Quality Changes

No significant changes in ground water quality are apparent at

this time.
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MOHAWK VALLEY (5-ll)

Mohawk Valley is an irregularly shaped alluviated area located in

south central Pluraas Countyo The Middle Fork of the Feather River flows

through this valley which is approximately 10 miles in length and varies in

width from l/2 to 2 l/? miles. The valley encompasses an area of 20 square

miles.

Monitoring Program

Collection of ground water samples was initiated in 1962 to deter-

mine the quality of ground water used and to detect water quality changes.

Four samples were collected in August. Plate Ik shows the area and the loca-

tion of wells monitored.

Ground Water Development

Mohawk Valley was created by faulting; however, the long narrow

graben originally created has been modified by the addition of lake deposits

and glacial outwash. This alluvium consists of unconsolidated to consoli-

dated silt, sand, and gravel, and the availability of water depends upon the

degree of consolidation and size of particles. Ground water development has

been confined to small domestic wells

»

Evaluation of Ground Water Quality

Ground water is used exclusively for domestic purposes. There are

no major waste discharges in the valley. Domestic waste disposal is by septic

tanks and leach fields.

Bicarbonate is the dominant anion while sodium, calcium, and a com-

bination of calcium and magnesium are the dominant cations. Concentrations of
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dissolved solids are low and the vraters are moderately hard. Moderate

hardness was observed (100 ppm) , however, this would not detract from

present beneficial uses.

Significant Vfater Quality Changes

No significant water quality changes have been observed at this

time.
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SIERRA VALLEY (5-12)

Sierra Valley is located in southeastern Plumas and northeastern

Sierra Counties. The irregularly shaped valley has a north-south length

of about 18 miles and is approximately 12 miles in width. The alluviated

area contains an estimated I65 square miles.

Monitoring Program

A monitoring program in Sierra Valley was begun in I96O to ob-

serve ground water quality and to detect changes which might result from

migration of poor quality waters present in the area. Samples were collected

from 19 wells during September I96I and from 18 wells in August 1962,

Ground V/ater Development

The basin is a structural depression formed by faulting, although

volcanic activity appears to have contributed to the formation. All of the

water-bearing sediments that now fill the basin are lacustrine in origin ex-

cept for a thin veneer of stream deposited material on the surface of the

valley floor. Some of the sediments are 2,500 feet in depth. Ground water

is confined under thick sediments and flows under artesian pressure from

many deep wells located in various areas of the valley. Ground water also

appears in the form of mineralized thermal springs which apparently originate

along the many fault zones. Ground water is moderately developed; however,

yields are small.

Evaluation of Ground Water Quality

Ground water is used extensively for domestic and stock purposes.

In some sections of the valley where soil conditions permit, ground water is
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also used for irrigation. Disposal of domestic vrastes occurs on an indivi-

dual basis except for small municipal systems which are few in number. In-

dustrial waste discharges at present are confined to overflows from mill

ponds but appear to offer no serious problems to the crround waters at this

time.

Ground waters in Sierra Valley display a wide variation in chemical

q\iality. Around the periphery of the valley the water is usually of excel-

lent mineral quality being calcium-magnesium bicarbonate in type and suitable

for most beneficial uses. Two types of degraded waters (sodium bicarbonate

and sodium chloride) occur in the west-central portion of the valley. The

composition of the water indicates a raagmatic origin and it is rising along

fault zones known to exist in the valley. Various degrees of mixing between

waters of good quality and degraded waters are in evidence around areas of

thermal activity with several wells yielding water containing concentrations

of iron, fluoride, and nitrate in excess of the criteria for domestic use.

The major water quality problem is the mingling of good quality

waters with highly mineralized xraters. This appears to be a local problem

at the present but the situation could be aggravated by overdraft on the good

quality ground waters.

Significant Water Quality Changes

Analyses from well 23N/14E-25G1 indicated a reduction in nitrates

from 82 ppm in 1955 to kk ppm in I96I and 58 ppm in I962. In I96I well

22N/15E-12B1 contained 50 ppm nitrates as compared to 2.^ ppm the previous

year and no nitrates found in 1962,
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UPPER LAKE VALLEY (5-13)

Upper Lake Valley borders on the north shore of Clear Lake in Lake

County. It extends about 7 miles north from the shore line and includes an

area of about l6 square miles.

Monitoring Program

High concentrations of boron known to occur in ground waters in the

western and southern portions of the valley prompted the establishment of a

monitoring program in the area in 1953* Samples were collected from 13 wells

during June I96I and 12 during June 1962,

Ground Water Development

The principal aquifers in the area consist of alluvium and unconsoli-

dated to poorly consolidated sediments deposited in the lake as it existed

during Quaternary time. Ground water occurs in strata and lenticular beds of

sand and gravel. Fine-grained lake sediments confine the aquifers in the

lower portion of the valley. Ground water is moderately developed, V/ells in

areas of unconfined ground water have an average yield of about 350 gpm while

those in the confined area yield about 23O gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for irrigation, domestic, and stock

watering purposes. There are no large waste discharges in the area. Several

small domestic and industrial wastes, near the town of Upper lake, are discharged

into Scotts Creek or Middle Creek which flow into Clear Lake but have no ap-

parent effect on the quality of ground water.

Ground waters in Upper Lake Valleys are generally calcium or magne-

sium bicarbonate in type, and with the exception of some moderately to very

hard waters, are of good to excellent mineral quality,
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Boron concentrations do not exceed the limits for Class 1 irriga-

tion water, with the exception of a few scattered wells. Well I5N/IOW-IOEI

has shown boron in quantities as high as 70 ppm. Although this well produces

water which is not representative of that now being found in the alluvium, it

is included in the monitoring program because these poor quality waters con-

stitute a threat to ground water quality in the area.

Significant Water Quality Changes

In 1961 and 1962 no significant changes from prior sampling were

noted.
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IC.LSEYVILLE VALLEY (5-15)

Kelseyville Valley is a gently rolling plain in Lake County, It

is bordered by Clear Lake on the north, extends about 7 miles south from the

shore line, and encompasses an area of approximately 30 square miles.

Monitoring Program

In order to detect any degradation of ground- water by migration

of waters containing higher concentrations of boron which occur in the area,

a monitoring program was established in Kelseyville Valley in 1953. Samples

were collected from 12 wells during the month of June I96I and 11 wells in

June 1962,

Ground Water Development

The principal aquifers are alluvium and unconsolidated to poorly

consolidated lake sediments which were deposited during Quaternary time.

Volcanic detritus also comprises a notable portion of the water-bearing sedi-

ments. Confinement occurs in aquifers beneath Clear Lake and extends about

1 mile beneath Kelseyville Valley. Ground water is extensively developed in

the area. Well yields average approximately 450 gpm. Yields in the confined

area are slightly higher than in the unconfined area.

Evaluation of Ground Water Quality

Ground water is used extensively for irrigation, domestic, and

stock watering purposes. There are no large waste discharges in Kelseyville

Valley. Communities are small and sewage disposal is largely by septic

tinks and leach fields.

Ground waters in Kelseyville Valley are magnesium bicarbonate in

type, and with the exception of high boron concentrations at some locations,
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are of good to excellent mineral quality. Waters from most of the monitoring

wells range from moderately to very hard.

Significant Water Quality Changes

Well I3N/9W-8N2 showed an increase in boron from 0.46 to 2.7 ppm

since the I96I sampling. Wells I3N/9W-8CI and I3N/9W-I6D2 exhibited signifi-

cant increases in most constituents. Although water quality in these two

wells is within acceptable limits, the results of future sampling will be

carefully evaluated to determine if this trend is continuing.
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SACRAi4EMT0 VALLEY (5-21)

The Sacramento Valley area comprises about 5>000 square miles of

valley floor land which extends northerly from the Consumnes River to the

vicinity of the City of Red Bluff. It is bordered on the east by the Sierra

Nevada and on the west by the Coast Range. Its ground water storage capacity,

between the depths of 20 and 200 feet, is approximately 30,000,000 acre-feet.

Almost all of the Sacramento Valley is included in the ground water

quality monitoring program. During I96I and 19^2 samples were collected pri-

marily during the summer irrigation season. Ground waters are generally of

excellent mineral quality and suitable for most beneficial uses. Quality prob-

lems are local. High concentrations of boron are found in Tehama, Colusa,

Placer, and Yolo Counties. High concentrations of chlorides occur in southern

Sutter County and in a few individual vjells in Yuba and Placer Counties, The

following sections discuss quality conditions in the Sacramento Valley by

counties.
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TEHAMA COUNTY

The monitored area in Tehama County extends from the Glenn and

Butte County lines on the south to the vicinity of Red Bluff on the north.

It is approximately JO miles long, north to south, and varies in width

from about 6 to 18 miles.

Monitoring Program

Tehama County was included in the monitoring program in 1957

to provide data, ground water quality conditions, and to detect any migra-

tion of waters containing high boron which are known to be present in the

area. Samples were collected from 2k wells in the area during June I96I.

and from 23 wells during June and July 1962,

Ground Water Development

Ground water occurs chiefly in formations of alluvial and/or

volcanic origin, ranging from Pliocene to Recent age. The water-bearing

formations, in order of decreasing age, are the Tuscan and Tehama forma-

tions, the Red Bliiff gravels, and the Quaternary alluvium. Ground water

is unconfined in the Quaternary alluvium; confined to partially confined

in the Tehama and Tuscan formations and is moderately to extensively de-

veloped. Irrigation wells produce an average of 47O gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for irrigation and domestic pur-

poses. The only large waste discharges in Tehama County consist of effluent

from the City of Red Bluff sewage treatment plant, and industrial waste

from Diamond National Company both discharging into the Sacramento River.

There is no apparent affect on the quality of ground waters,
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Ground waters in Tehama County are generally of excellent mineral

quality. They are soft to hard bicarbonate type waters with either calcium

or magnesium the predominant cation, although each is rarely present in

concentrations greater than 50 percent of the total cations. Irrigation

well 25N/2W-21Q1, located 1 mile south of Los Molinos, has percent sodium

in excess of recommended limits for class 1 irrigation water. Previous

chemical analyses indicate iron concentrations that exceed the U. S. Public

Health Service recommended limits for domestic purposes are present in some

of the monitored ground water sources. There is evidence of high boron

concentrations in ground waters to the north and east of the monitored area.

Possible migration of these waters into areas of good water quality poses

the most important threat to ground water quality in this area.

Significant Water Quality Changes

No significant water quality changes were detected in the I96I and

1962 monitoring programs.
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GLENN COUNTY

The monitored portion of Glenn County includes the valley floor

area which lies, generally between the Sacramento River on the east and

the Coast Range on the west. It is bounded on the north by Tehama County

and on the south by Colusa County. It extends about 25 miles north to

south and 15 miles east to west.

Monitoring Program

A monitoring program was established in this area in 1957 because

of the importance of ground water to the economy of Glenn County, The I96I

monitoring program consisted of 23 wells which were sampled during August

and of 24 wells sampled in July 1962,

Ground Water Development

The chief aquifers in this area are Quaternary alluvium and, in

the northern portion, the Tehama formation. Recent alluvium, in turn,

overlies the Tehama formation. The Stony Creek-Willow Creek alluvial plain

and fan produces the largest quantities of ground water in the area. For

the most part, ground water is unconfined although some confinement occurs

in the Willows area.

Approximately 60 percent of the irrigation and virtually all of

the municipal, industrial, and domestic water needs are met by ground water.

Well yields range from only a few gpm in shallow domestic wells to 750 gpro

in deep irrigation wells.

Evaluation of Ground Water Quality

Ground water is used for irrigation, municipal, industrial, and

domestic purposes,
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The largest waste discharges in Glenn County consist of effluent

from sewage treatment plants serving the Cities of Orland and Willows.

Other waste discharges come from various industrial establishments in the

country. Final disposal is accomplished by discharge into streams, perco-

lation ponds or in some instances, by reuse for irrigation purposes. Ord

Bend Gas Field discharges about 2 gpm of highly saline water (13,700 to

15,^00 ppm dissolved solids) directly to land surface. These waste dis-

charges have no apparent affect on ground water quality.

Monitored ground waters of Glenn County are generally of excel-

lent mineral quality. They are slightly hard to very hard, bicarbonate

type waters with calcium or magnesium generally the predominant cation,

although either is rarely in excess of 50 percent of the total cations.

Previous analyses indicate iron concentrations are present in almost all

monitored waters, with some concentrations in excess of U. S. Public Health

Service recommended limits for domestic purposes.

Significant Water Quality Changes

Comparisons of the I96I and I962 analyses with those of I96O

indicated no significant basin-wide water quality dhanges. The I96I chemi-

cal analysis of domestic well l8N/'4-W-2Fl, located approximately 7 miles

southwest of Willows, indicates a decreasing nitrate concentration.
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COLUSA COUNTY

The monitored portion of Colusa County lies within the valley

floor area. It is bounded on the east by Butte Creek and the Sacramento

River and on the west by the Coast Range. The area extends from Glenn

County on the north to Yolo County on the south, a distance of about 32

miles, and varies in width from 15 to 20 miles.

Monitoring Program

Due to the increasing utilization of ground water in Colusa

County, a monitoring program was established in 1957* During I96I,

samples were collected from 10 wells during the months of June and July

and from 19 wells during July and August 1962,

Ground Water Development

The principal water-bearing formations in Colusa County are

the Quaternary alluvium and the underlying Plio-Pleistocene Tehama for-

mation. The Quaternary alluvium consists of Recent alluvium to a depth

of 100 feet underlain by Pleistocene alluviiim to a depth of 200 feet.

Ground water in this area is generally unconfined or partially confined

and is extensively developed, supplying nearly all water requirements.

Large irrigation wells produce over 500 gpm.

Evaluation of Ground Water Quality

Ground water is used for domestic, municipal, and irrigation

supplies. Waste discharges in Colusa County primarily are effluent from

sewage treatment plants serving the cities or communities of Colusa,
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Maxwell, Williams, and Arbuckle, Minor waste discharges emanate from

small industries such as dairies and slaughter houses. Final disposal

of these wastes is accomplished by discharge into canals or creeks and

thence into the Sacramento River, They have no apparent affect on quality

of the ground water.

Analyses of ground waters in Colusa County indicate they are

soft to very hard bicarbonate type waters with sodium generally the pre-

dominant cation and mineral quality varying from good to poor. There

are several areas in the county that contain degraded ground waters.

High percent sodium is found generally in the vicinity of the Sacramento

River near the City of Colusa. High boron concentrations are found near

the City of Arbuckle. High boron, combined with high electrical conduc-

tance and high chlorides are found in the vicinity of College City,

Waters containing high iron concentrations are found in both the northern

and southern portions of the monitored area.

Significant Water Quality Changes

From J\ine I96O to June I96I, chemical analyses of samples from

two wells, located south of Arbuckle, showed significant changes in boron

concentrations. Well 13N/2W-10G1 decreased in boron from 2.8 to 2.2 ppm,

and well 13N/2W-10M1 increased in boron from 0.9 to 1.2 ppm. During the

same period, chemical analyses of well 1^N/1W-2D1, located approximately

3.5 miles northwest of Grimes, indicate electrical conductance, total

dissolved solids, and chlorides increased from 7^6 to 1,380, k^l to 820

ppm, and 87 to 23O ppm, respectively.
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BUTTE COUNTY

The monitored portion of Butte County extends from Tehama County

on the north to Sutter County on the south, and from the Sacramento River

and Butte Creek on the west to the foothills of the Sierra Nevada on the

easto The north to south length of the area is approximately ^0 miles and

width varies from about 10 to 20 miles.

Monitoring Program

Due to the importance of ground water in the economy of Butte

County, a monitoring program was established in the area in 1957 » to estab-

lish the general quality conditions of ground water in the area. Samples

were collected from nine wells during August and Septeinber, I96I and during

the summer of 1962,

Ground Water Development

Ground water occurs chiefly in Quaternary alluvium and in the Tus-

can formation. The alluvium is composed of Recent and Pleistocene gravels,

sands, and clays in variable mixtures. The Tuscan formation is of volcanic

origin and dips westerly beneath the alluvium at a low angle. Although

generally considered to be unconfined, there is evidence or local partial

confinement in the area. Ground water is moderately developed in Butte County.

Large irrigation wells located in the central portion of the monitored area

produce up to 1,000 gpra, V/ells located along the Sacramento River produce

about 400 gpm.

Evaluation of Ground Water Quality

The ground waters of Butte County are used for most beneficial

purposes, of which irrigation is the largest. The major waste discharges
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in Butte County consist of effluent from sewage treatment plants located

near the Cities of Oroville, Chico, and Gridley. The plants located in

the Oroville and Gridley areas discharge the treated waste waters to the

Feather River. The waste water from the plant in Chico is reused for irri-

gation or discharged to percolation ponds. There is no apparent affect on

ground water quality.

Ground vraters of Butte County are generally a sli?;htly to moderately

hard bicarbonate type with the predominant cation being magnesium or a com-

bination of magnesium and calcium in nearly equal proportions. The sodium

percentage is uniformly low, generally less than 30 percent, and total dis-

solved solids are usually below ^00 ppm. In general, the mineral quality is

excellent throughout the monitored area , ivith thf^ exception of well 18N/^E-28M,

Water from this well is a sodium sulfate type with high total dissolved solids,

1,430 ppm, boron 5«6 ppm, sulfates 555 PPf'ij and sodium percentage 90.

Significant V<"ater Quality Changes

1962 analyses revealed 72 ppm nitrate in well 22N/lE-91'CLt compared

to 15 ppm reported in I96I0
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SUTTER COUNTY

Almost all of Sutter County is included in the ground water quality

monitoring program. The county, bounded generally by the Feather River on

the east and the Sacramento River on the west, is situated entirely within

the Sacramento Valley and is, for the most pai^t, underlain by water-bearing

deposits.

Monitoring Program

High chloride concentrations in local areas prompted the inclusion

of Sutter County in the monitoring program in 1953. During I96I samples were

collected from 3I wells during June and July, and Jl in June and September of

1962.

Ground Water Development

The principal source of ground \iater is alluvium which was deposited

during Pleistocene to Recent times. In the eastern portion of the area Plio-

cene volcanic sands and gravels comprise the main producing aquifer for deep

wells. In general, the aquifers are unconfined although partial confinement

occurs in some area.

Ground water is extensively developed, which has resulted in an over-

draft of the ground water supply. Wells west of the Feather River yield an

average of about 800 gpm. Wells, south of the Bear River, yield about 950 gpm.

Evaluation of Ground Water Quality

Ground water is used primarily for irrigation and domestic purposes.

The principal waste discharge in Sutter County consists of effluent from the

Yuba City sewage treatment plant. This waste is discharged into the Feather
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River during the winter, when the river is at high stage, and into percola-

tion-evaporation ponds during the summer. Therr is no apparent affect on the

quality of ground water.

Ground waters of Sutter County are generally bicarbonate in type

with magnesium the predominant cation. High concentrations of sodium and

chloride are found in an area south of Yuba City and also in the vicinity of

Robbins. In these same areas boron concentrations in excess of 0.5 ppm occur.

The source of this mineralization is probably entrapped evaporatives or rising

conate brines. Ground waters in the remainder of the monitored area are of

good to excellent mineral quality, although waters in the majority of the moni-

tored wells were very hard.

Significant Water Quality Changes

Water examined in I96I from well 15N/2E-26D2 indicated an increase

in most constituents. Between June I96O and June I96I, specific conductance

increased from 688 to 1,'040 micromhos, nitrates from 29 to 73 ppm in 1961 and

86 ppm in I962, and total hardness from 294 to 444 ppm. Well 15N/3E-4C2 also

produced water with high nitrates, 51 ppni> although nitrates of 63 ppm were

observed in 1958, this well displayed significant increases in most constituents,

total dissolved solids increased from 5I6 ppm in I96I to 913 Ppi'i in 1962.
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YUBA COUNTY

The portion of Yuba County included in the monitoring program is

located in the east central portion of the Sacramento Valley. It is bounded

by Sutter County on the west and the foothills of the Sierra Nevada on the

ear-t. This valley floor portion of the county varies between 8 and 12 miles

in width and has a maximum length of about 25 miles.

Monitoring Program

The monitoring program in Yuba County was begun in 1958 to main-

tain a check on ground water quality and detect significant changes in quality

which might result from migration of saline waterr^ known to underlie the area

at depth. Samples were collected from 1^ wells in this area during September

1961 and 16 in August of 1962o

Ground Water Development

The principal sources of ground water include unconsolidated Qua-

ternary alluvium underlain by a late Tertiary formation composed of volcanic

ash and water-laid volcanics. Pleistocene alluvium, exposed toward the foot-

hills, is an important local source of ground water. The larger and deeper

wells of the area derive water from both the alluvium and the volcanics.

Saline waters occur beneath the fresh waters. Ground water is confined only

in the deeper zones and in local areas. Ground water in Yuba County is exten-

sively developed. The average yield of wells is about 85O gpm, vjith a few

wells producing up to 2,000 gpm.

Evaluation of Ground Water Qioality

Ground vxatr-r is used primarily for irrigation, domestic, and municipal

supplies. The principal waste discharges in Yuba County consist of effluent
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from sewage treatment plants servinp; Marysville and Linda. The waste from

the Marysville plants is discharged into evaporation-percolation ponds;

effluent from the Linda plant is discharged into the Feather River, V/aste

discharges have no apparent affect on the quality of ground water.

Ground waters of Yuba County are generally bicarbonate in type,

with low mineral concentrations. Analyses of thf vjster from well 13N/5E-^E,

the municipal water supoly for the City of V.fheatland, indicate a very hard

water vjith concentrations of chloride uo to 3^0 ppm. A possible source of

the chlorides is the saline water body which underlies the fresh water at

depth. Ground waters in the remainder of the monitored area are of good to

excellent mineral quality, although ranging slightly hard to very hard.

Sif^nificant Water Quality Changes

No significant changes in ground water quality occurred during

this oeriodo
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PLACER COUNTY

The monitoring program in Placer County comprises most of the valley

floor portion of the county. The area is about 13 miles in v.'idth and extends

approximately 20 miles north to south.

Monitoring Program

A monitoring program was initiated in 1957 because of the importance

of ground water to Placer County and due to the presence in the area of highly

mineralized waters. Samples were collected from 18 wells in July I96I and in

August 1962.

Ground Water Development

The main water-bearing formation in Placer County is the older allu-

vium, composed mostly of silt, clay, sand, sandstone, and smaller amounts of

gravel. Alluvium of slightly younger age but of similar composition overlies

the old alluvium to a maximum thickness of about 50 feet. Volcanic detritus

as well as breccias and tuffs underlie the alluvium. A few wells southwest

of Lincoln obtain water from the lone formation, a marine deposit of Eocene

age.

Ground water is extensively developed in Placer County. Wells lo-

cated near the western boundary of the county which are drilled in the old

alluvium, yield as high as 1,800 gpm. Wells penetrating the volcinic rock

yield up to 1,200 gpm, and those in the lone formation produce about 100 gpm.

Evaluation of Ground Water Quality

Ground water in Placer County is used primarily for irrigation.

Other uses are domestic and industrial. The principal waste discharges con-

sist of effluent from sewage treatment plants serving the Cities of Roseville
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and Auburn. Minor quantities of waste emanate from various mining operations.

All major sources of waste are discharged into streams and do not presently

threaten ground water quality.

Ground waters in Placer County are generally bicarbonate in type

with sodium the predominant cation. With the exception of local areas in the

vicinity of Lincoln and Sheridan, the water is of excellent mineral quality,

slightly hard, generally with less than 300 ppm total dissolved solids.

Waters in the Lincoln and Sheridan areas are derived from connate waters of

the lone formation and as a result contain up to 1,010 ppm total dissolved

solids, including high concentrations of chlorides, boron, and sodium.

Significant Water Quality Changes

A comparison of values for samples collected in I96I and I962 show

that in wells 12N/6E-16D2 and 13N/6E-33C1, significant decreases in boron

content occurred from 1.3 to 0,1 ppm and 2.5 to 0,2 ppm, respectively. V/ell

I3N/6E-33CI also showed significant decreases in total dissolved solids and

chloride content.
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YOLO CCUOTY

The monitored area in Yolo County in addition to that portion of

the Sacramento Valley floor area in Yolo County, includes the Caoay Valley

which extends along Cache Creek from the town of Capay northwesterly to

Rumsey in the western portion of the county. The area covers mainly the

eastern half of Yolo County and is sit\iated in the southwestern portion of

the Sacramento Valley, The total monitored area comprises about 65O square

miles.

Monitoring Prop:ram

Due to the presence of boron in the area, a monitoring program

was established in Capay Valley in 1953. During 1957» the program was ex-

panded to include the present monitored area, which is highly developed

agriculturally. During July I96I and in I962 samples were collected from

^6 wells.

Ground Water Development

The principal sources of ground water are the stream channel and

terrace deposits composed of unconsolidated silt, sand, and gravel of Recent

age. The Tehama formation, of Plio-Pleistocene age and continental origin,

is a secondary aquifer. Ground water in the alluvial deposits is unconfined

and the Tehama formation is locally confined. In Cauay Valley only the

Recent stream channel and terrace deposits are import =.nt as ground water

sources. Ground water in Yolo County is moderately developed. Wells in the

Sacramento Valley portion of the area yield up to 3,000 gpm. In Capay Valley

the wells are primarily shallow, domestic vjells producing up to 6O gpm.
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Evaluation of Ground VJater Quality

Ground water is used for irrigation, domestic, and stock watering

purposes. The principal waste discharges in Yolo County consist of effluent

from sewage treatment plants at V/oodland, Davis, and West Sacramento. Dis-

posal of these waste waters is by discharge to surface water and to percola-

tion ponds, however, a portion of the treated waste water from the V/oodland

plant is used for irrigation.

Ground waters of Yolo County are predominantly bicarbonate in type,

with magnesium and/or sodium the principal cations. The ground waters are

generally very hard, with total hardness ranging up to 1,125 ppm.

The most serious quality problem throughout the county is the pre-

sence of boron in concentrations considered injurious to crops. The waters

are generally class 2 or 3 for irrigation, mainly due to boron content. These

high boron concentrations are believed to be derived from Cache Creek, which

is known to contain high boron. High concentrations of chloride, ranging up

to 700 ppm occurred adjacent to the Sacramento River and in other local areas.

Significant Water Quality Changes

Boron content in well 10N/1V/-36K2 has increased from 2,62 ppm in

i960 to 7«9 ppm in 1962. Boron concentrations varied throughout the county,

in 1961 boron concentrations were slightly higher and in I962 about the same

as in i960.
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SACRAMENTO COUNTY

Most of Sacramento County is included in the monitoring program.

Excluded is a small area in the Sacramento-San Joaquin Delta where little

ground water is used, also an area along the eastern boundary which is under-

lain by geologic formations that yield negligible quantities of ground water.

The total monitored area includes approximately k^O square miles.

Monitoring Program

A monitoring program was established in Sacramento County in 1955

to record ground water quality and to detect changes in quality that might

result from ground water overdraft or from industrial wastes which occur in

the eastern portion of the county. Samples were taken from 32 wells in the

area during July-September I96I and 1? during August 1962,

Ground Water Development

Recent alluvium and semiconsolidated Plio-Pleistocene continental

sediments comprise the principal aquifers. Tertiary volcanics are of local

importance in the eastern portion of the county. The aquifers generally are

unconfined, although perched water formations occur locally. Ground waters

in Sacramento County are moderately developed except in areas adjacent to the

Sacramento River where ground water development is minimized by the availability

of surface water. The average yield from wells in Sacramento County is approxi-

mately 400 gpm.

Evaluation of Ground VJater Quality

Ground waters in Sacramento County are used primarily for irriga-

tion, domestic, municipal, and industrial purposes. The principal waste
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discharges consist of effluent from the City of Sacramento, Mather and

McClellan Air Force Bases, Aerojet-General Corporation, and Libby, McNeill

& Libby plant. Wastes from the City of Sacramento and the Air Force bases

are discharged to surface waters while wastes from Aerojet-General and Libby

are discharged to dredger tailings in the eastern portions of the county.

Analyses of ground water samples near the waste discharges have included

tests for perchlorate and ammonium in addition to the usual mineral analyses.

Ground waters in Sacramento County are primarily calcium-magnesium

bicarbonate in type and, although slightly to moderately hard, are of excel-

lent mineral quality. Total dissolved solids are relatively low, seldom ex-

ceeding 350 ppm. Boron, chlorides, and nitrates are uniformly low and well

within recommended limits.

Significant VJater Quality Changes

No significant changes in ground water quality were observed during

this period.
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SCLANO COUNTY

This ar6;a comprises all of the northern and east'^rn portions of

Solano County which lie in the Sacramento Valley. It extends from Putah

Greek on the north to the Sacr-^mento River on the south, and includes an

area of approximately ^00 square miles. The remainder of Solano County lies

in Ref^ion 2 and was discussed previously in this report as Suisun-Fairfield

Valley.

Monitoring Program

The monitoring program in Solano County was begun in 1958 to ob-

serve the ground water quality and to detect changes which might result from

migration of poor quality waters known to be present in the area. Samples

were collected from ten wells during September of I96I and nine wells in

May of 1962.

Ground Water Development

V^ater-bearing formations in this area include younger alluvium,

consisting of stream channel and flood plain deposits; older alluvium, com-

prised of fine-grained sediments enclosinp; lenses and bodies of coarse

materials; the Tehama formation; and Tertiary volcanic sedimentary rocks.

The Tehama formation extends to a depth of 1,500 to 2,500 feet. The vol-

canics, comprised of a sequence of shale, sandstone, and conglomerate under-

lie the Tehama formation. Ground water is partially confined, the degree of

confinement increasing with depth. Ground waters in Solano County are

moderately to extensively developed. Well yields range from less than 100

to approximately 1,000 gpm.
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Evaluation of Ground Water Quality

Ground water is used for irrigation, domestic, and other purposes.

The principal waste discharges in this area consist of sewage effluent from

Vacaville which is discharged into Alamo Creek, and from Rio Vista which is

discharged into the Sacramento River. They have no apparent affect on ground

water quality.

Ground waters in the monitored area are generally a very hard bicar-

bonate type with calcium and magnesium the predominant cations. Sodium is

prevalent in the southern portion. The waters are generally class 2 for irri-

gation, due to conductivity and boron concentrations. Moderately high dis-

solved solids and boron concentrations occur in the northern and western por-

tions of the monitored area.

Significant Wat^r Quality Changes

There has been a noticeable fluctuation of percent sodium in well

5N/2E-25K since 1958. Nitrates increased from 15 to ^U- ppm in well 6N/1E-19L2

in 1962.

-132-



SAN JOAQUIN V;iLLEY (5-22)

The San Joaquin Valley floor comprises about 10,000 square miles

of irrigable lands and extends from the Tehachapi Mountains northward to

the vicinity of the Cosumnes River. Underlying this valley is the largest

ground water reservoir in the State. The storage capacity of this great

reservoir, to a depth of ?00 feet below land surface, has been estimated to

be 100,000,000 acre-feet. A bed of diatomaceous clay, generally known as the

Corcoran clay, continuous throughout m.ost of the San Joaquin Valley, separates

this reservoir into upper and lower ground vjater zones. This clay bed is about

I4O to 50 feet thick and lies generally between 300 to 350 feet below the land

surface. Wells in the western portion of the valley draw water principally

from the lower zone, bypassing the poor quality of most upper zone waters in

that area. Wells in the remainder of the valley produce good quality waters

from both zones. Most of the San Joaquin Valley has been included in the

monitoring program and is reported herein by counties.

-133-





SAN JOAQUIN COUNTY

The area of San Joaquin County included in the monitoring program

comprises most of the valley floor portion of the county. The monitored

area extends from the Sacramento County line on the north to the Stanislaus

County line on the south, and varies in width from about 14 to 30 mileso

Monitoring Program

In 1953 a monitoring program was established in San Joaquin County

to detect degradation of ground waters by migration of poor quality waters,

which are located primarily in the western part of the county. During July

and August 1961, water samples were collected from 32 wells and from JO wells

during July 1962.

Ground Water Development

The principal sources of ground water are unconsolidated Recent

alluvium and semiconsolidated Tertiary and Quaternary continental sediments.

In the eastern portion of the county the Mehrten formation is also an im-

portant aquifer. Ground water is generally unconfined, except in the vicinity

of Tracy, where a deep zone is confined by the Corcoran clay. The general

movement of ground water is from east to west, except across the Delta, where

it is impeded by fine-grained deposits. Ground water is moderately to exten-

sively developed. Wells in the Mehrten formation are reported to produce up

to 1,300 gpm, while those in the alluvial sediments produce about 3»000 gpm.

Evaluation of Ground Water Quality

Approximately 70 percent of the water pumped is used for irrigation.

The remaining portion is used mainly for industrial and domestic purposes. The

principal waste discharges in San Joaquin County oonsist of effluent from sewage
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treatment plants at or near the Cities of Escalon, Stockton, Lodi, Manteca,

Tracy, and Lincoln Village. All of the sewage treatment plants dispose of

their waste waters to nearby surface waters except for the plant at Escalon

which uses percolation ponds for disposal. Waste discharges have no apparent

effect on quality of ground waters.

Ground water in the San Joaquin County varies in type and mineral

quality depending upon location and depth. Wells less than 1,000 feet deep,

located east of Stockton, generally yield water suitable for both domestic

and agricultural purposes. The water is bicarbonate in type with calcium the

predominant cation. Chloride and boron are usually well within the limits

for class 1 irrigation waters.

Saline water apparently underlies most of the county at varying

depths. The saline water body is very deep along the eastern edge of the

area, about 2,000 feet beneath the ground surface in the vicinity of Linden,

becoming shallower toward the west, reaching a depth of about 1,000 feet in the

Stockton area. Poor quality water underlies the central Delta portion of the

county at a depth of less than 100 feet. Impediment of ground water movement

due to fine-grained Delta deposits appears to have effectively prevented move-

ment of poor water into the fresh wat^^r underlyin?^ the eastern portion of the

county.

Significant Water Quality Changes

Boron concentration showed an increase in wells 1N/^E-3N1 and

1S/6E-4A1 from 0.13 to 1,2 ppm and 0.l6 ppm respectively vjhile a decrease in

boron content from 1.9 to 0.2 ppm was noted in well 2N/6E-27L1.
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STANISLAUS COUNTY

The monitored portion of Stanislaus County includes most of the

valley floor lands in the county, and comprises an area of about 1,000 square

miles. It extends approximately 50 miles from north to south and approxi-

mately ^ miles from east to west and covers the eastern three-fourths of the

county.

Monitoring Program

Stanislaus County was included in the monitoring program in 1957

due to the presence of ground waters containing high concentrations of total

dissolved solids and boron. During the period July-September I96I, samples

were collected from ^8 wells and for the same period in I962 samples were

collected from 49 wells.

Ground Water Development

Principal water bearing units in Stanislaus County consist of allu-

vial deposits laid down by the Stanislaus, Tuolumne, and San Joaquin Rivers.

These deposits are composed predominantly of unconsolidated silt, sand, and

gravel. Older formations, of continental origin, are locally important

aquifers in and near the eastern foothills. The western portion of the moni-

tored area is underlain by the Corcoran clay which separates the ground water

reservoir into two water-bearing zones. Movement of ground water in the

county is toward the San Joaquin River.

Evaluation of Ground Water Quality

Ground water in Stanislaus County supplies water for most beneficial

uses. Major waste discharges in Stanislaus County consist of effluent from
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sewage treatment plants in Modesto, Oakdale, Newman, Patterson, Riverbank,

and Turlock, along with wastes from Beard Land and Investment Company

(Modesto), and Turlock Cooperative Growers Cannery. At Modesto and Beard

Land Company, wastes are discharged to infiltration ponds with overflow to

the Tuolumne River. Oakdale and Riverbank discharge wastes to infiltration

ponds with overflow to the Stanislaus River during the peak of the cannery

season. Patterson and Turlock Cooperative Cannery use infiltration ponds for

disposal while discharges from Newman and Turlock flow into the San Joaquin

River.

Ground water in the monitored area east of the San Joaquin River

is predominantly calcium and sodium bicarbonate in type and is of good min-

eral quality. Gas wells east of Modesto discharge a very saline water, in-

dicating the character of the underlying water body. West of the San Joaquin

River, from Patterson to the San Joaquin County boundary, ground water is

sodium chloride in type arjd is of poor quality. Along with chlorides, high

sulfate and boron concentrations are prevalent in this area. South of Pat-

terson, ground water generally is very high in sulfates and is of poor quality,

with the exception of the area around Newman where ground water is principally

calcium bicarbonate type and of good mineral quality. Ground water in the

county ranges from soft to slightly hard in the eastern portion of the moni-

tored area to very hard in the western portion.

Significant Water Quality Changes

The quality of ground water in well 4s/7E-16E1 , located approxi-

mately 10 miles west of Modesto, deteriorated considerably between I960 and

1961. In this well, boron increased from 2.4 to k.l ppra with substantial

increases being noted in specific conductance, total dissolved solids, and
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chlorides. Well 53/8E-8G1, located approximately 4 miles north of Patterson,

has shown a steady impr-ovement in quality since 1958* Sulfates in this well

decreased from 37? ppm in I960 to 295 ppm in I96I. V/ell 5S/8E-IRI showed a

marked improvement in quality between I96O and I96I with substantial reduc-

tions being noted in specific conductance, chlorides, and boron.
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MERCED COUNTY

The monitored area of Merced County includes that portion of the

county lying on the valley floor between the foothills of the Sierra Nevada

and the base of the Diablo Range. It extends approximately 50 miles from

north to south and approximately 60 miles from east to west and encompasses

a total area of about 1,250 square miles.

Monitoring Program

The ground water quality monitoring program was established in

Merced County in 1957 for surveillance of water quality conditions and to

detect possible migration of highly mineralized ground waters which occur

near the trough of the valley. Samples were collected from 48 wells during

the period June-September I96I and from 51 wells during the same period in

1962,

Ground Water Development

The principal source of ground water in Merced County is alluvium

consisting of unconsolidated silt, sand, and gravel, underlain by formations

of continental origin. The Corcoran clay underlies the central portion of

the county and divides the ground water reservoir into an upper and a lower

water bearing zone. In general, soil underlying Merced County is slightly

permeable resulting in poor drainage. Movement of ground water generally

follows the slope of the land surface toward the San Joaquin River, Ground

water is only moderately developed in Merced County, In general, the por-

tion of the area lying east of the San Joaquin River obtains a larger

proportion of its needs from ground water than the area west of the river.
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Evaluation of Ground Water Quality

Ground water is used extensively for municipal and industrial

purposes and to a lesser extent for irrigation and domestic needs. Prin-

cipal waste discharges in Merced County consist of effluent from sewage

treatment plants at Merced, Atwater, Gustine, Los Banos , and at Castle Air

Force Base. Effluent from the Merced plant is discharged into Miles Creek,

The plants at Atwater, Gustine, and Los Banos dispose of their wastes to

infiltration ponds while the Castle Air Force Base plant discharges to

Canal Creek,

East of the San Joaquin River, ground water is predominantly cal-

cium and sodium bicarbonate in type and generally of c^ood mineral quality;

however, nitrate concentrations up to ^0 ppm exist locally. In the trough

of the valley, adjacent to the San Joaquin River, ground water is sodium

chloride and sodium sulfate in type and is generally of poor mineral quality.

In the western portion of the monitored area, ground water is principally a

calcium-sodium bicarbonate type with the quality ranging from fair to good.

Total hardness throughout the monitored area varies from soft to very hard

with the hard water being prevalent west of the San Joaquin Rivero

Significant Water Quality Changes

V/ell 6s/lOE-28Kl, located approximately eight miles west of Living-

ston, has steadily improved in quality since 1957. Specific conductance in

this well changed from 7^2 to 566 microrahos betv;een I96O and I96I. Nitrate

concentrations increased in well 6s/llE-9Cl, near Delhi, from 26 to ^7 Ppm,

and in well 6s/l2E-6Ll, located four miles north of Livingston, from 28 to

57 ppm between I96O and I96I.
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MADERA COUNTY

The western third of Madera County which includes all of the

valley floor area, comprises the monitored area. It extends approximately

30 miles from north to south, about 40 miles from east to west, and covers

about 950 square miles.

Monitoring Program

Madera County was included in the monitoring program in 1957.

due to high concentrations of chloride and high sodium percentages in the

extreme western portion of the county. During July I96I, 29 wells were

sampled and Jl during the period June-August I962,

Ground Water Development

Principal water bearing units in Madera County are alluvial de-

posits laid down by the San Joaquin and Chowchilla Rivers. Generally, soils

throughout the county are highly permeable. The Corcoran clay underlies

approximately the western two-thirds of the monitored area and separates the

ground water reservoir into an upper and a lower zone, with most of the moni-

tored wells drawing from the upper zone. Movement of ground water in the

county is generally in a southwesterly direction toward the valley trough.

Ground water is extensively developed for irrigation in areas where surface

water is not readily available.

Evaluation of Ground Water Quality

Ground water is used beneficially for domestic, municipal, indus-

trial, and irrigation supplies. Major waste discharges in Madera County

-m-2-



consist of effluent from s ewage treatment plants located at the Cities of

Chowchilla and Madera. The sewage treatment plant at Chowchilla disposes

of waste water by means of infiltration ponds and irrigation. Waste water

from the treatment plant at Madera is reused for irrigation.

Ground water in Madera County is predominantly calcium-sodium

bicarbonate in type and is generally of excellent mineral qiiality with the

exception of the area between the San Joaquin River and Lone Willow Slough.

Of the four monitored wells in this area, three are very high in percent

sodium and the fourth is extremely high in chlorides, total dissolved solids,

and specific conductance. Throughout the monitored area, ground water

generally is slightly to medium hard with very hard water being found in a

few of the wells on the west side.

Significant Water Quality Changes

In well llS/liJ-E-lAl , located 13 miles southwest of Chowchilla,

bicarbonate doubled from 170 to 3^ ppm with substantial increases in specific

conductance and total dissolved solids. In wells IOS/15E-3IAI, 11S/14E-5B1,

and 11S/14E-16A1 , the quality has been steadily deteriorating since 1957 but

not to the extent of rendering it unsatisfactory for required uses.
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FRESMO COTOTY

Most of the valley floor area in Fresno County is included in

the monitoring program. This area extends from the foothills of the Sierra

Nevada on the east to the base of the Diablo Range on the west, and from

the San Joaquin River on the north to the Kings County line on the south.

The total area is approximately 2,500 square miles.

Monitoring Program

The monitoring program was established in Fresno County in 1953

due to the presence of mineralized ground water in the western portion of

the county. No samples were collected in I96I, but during the period April-

October 1962 samples were collected from 70 wells.

Ground Water Development

Ground waters on the east side of Fresno County occur in coalescing

alluvial fan and plain deposits derived from the Sierra Nevada. These fan

deposits are coarse-grained where the streams enter the valley and grade to

finer sediments downslope. Wells tapping these deposits generally yield good

quality v;ater. The Corcoran clay underlies the western side of the county

and separates the ground water reservoir into an upper and a lower zone. The

upper zone consists of alluvial fan and plain deposits that interfinger with

lake deposits while the lower zone consists of lenticular beds of clay, silt,

and sand. Most of the monitored wells in the western area are drawing from

the lower zone. Saline waters underlie the west side area at depths ranging

from about 1,000 to 3»000 feet. Ground water in Fresno County is extensively

developed, resulting in lowering of the water table in areas of inadequate

surface water supply. Wells in both the upper and lower zones yield about

1,300 gpm,
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Evaluation of Ground Water Quality

Groiind water is used for irrigation, industrial, domestic, and

stock watering purposes. Major waste discharges consist of effluent from

sewage treatment plants in Fresno, Reedley, Clovis, Kingsburg, Sanger, and

Selma, and from the valley Nitrogen Products Company near Helm. Discharges

from plants at Fresno and Reedley are partially used for irrigation with

the remainder going to percolation ponds. Effluent from plants in Clovis,

Kingsburg, and Sanger is discharged into percolation ponds; Selma's waste

discharge is used for irrigation. Waste discharge from the Valley Nitrogen

Products Company is disposed to ponds with cooling water discharge going into

Wheaton Slough, Oil field wastes at Raisin City are injected into the under-

lying saline water body at a depth of more than 1,500 feet.

Ground water in the eastern portion of the monitored area is prin-

cipally calcium bicarbonate in type and of excellent mineral quality. In

the central and western portions, ground water in the upper zone contains

high concentrations of calcium and magnesium sulfate and is unsuitable for

most uses. Lower zone water in this area is primarily sodium sulfate in type

of good quality; hovjever, there is apparently some degradation of lower zone

water due to upper zone water being admitted through improperly constructed

wells or discontinuities in the separating Corcoran clay layer.

Significant V/ater Quality Changes

No significant changes in trends or characteristics were observed

when comparing 1962 samples with the prior record.
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TUURE COUNTY

The monitored portion of Tulare County includes the valley floor

area lying between the foothills of the Sierra I'levada and the Kings County

line, and comprises an area of about 1,400 square miles. It extends approxi-

mately 60 miles from north to south and approximately 30 miles from east to

west and covers the western one-third of the county.

Monitoring Program

Tulare County was included in the monitoring program in 1957

to maintain surveillance on ground water quality and to detect significant

changes. During the period April-August 1961, samples were collected from

33 wells and from 35 wells during the period June-September 1962,

Ground Water Development

Most of the monitored area in Txilare County consists of low allu-

vial plains and fans with the exception of the southwest corner which is

part of the overflow lands surrounding the Tulare Lake bed. Soils covering

these overflow lands contain a high percentage of clay and silt and are

slightly permeable and highly alkaline. Ground water in the remaining area

occurs in a series of poorly connected beds and lenses of sand and gravel,

locally confined by silt and clay with the notable exception of the Corcoran

clay. This clay underlies the western sector of the monitored area and

separates the gro\ind water reservoir into two water bearing zones. Ground

waters below the Corcoran clay are considered to be confined while those

above the clay layer are unconfined or only locally confined. Ground water

is extensively developed for irrigation in Tulare County, however, there is

a plentifiil supply of surface water and in some areas both are used.
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Evaluation of Ground Water Qiiality

Groxmd water is used beneficially for irrigation, industrial, mu-

nicipal, and domestic purposes. Major waste discharges in Tulare County

consist of effluent from sewage treatment plants in Visalia, Tulare, Porter-

ville, Dinuba, Lindsay, and Exeter. These plants dispose of waste water by

infiltration and irrigation.

North of Porterville, ground water is principally calcium-sodium

bicarbonate in type and is generally of good mineral quality. However, in

the southern part of the county, particularly the southwest, ground water

is very high in percent sodium and is generally of poor mineral quality.

High nitrates were found in three monitored wells located on the east side

of the monitored area. Well 18S/26E-10N, located approximately nine miles

northwest of Visalia, had a nitrate concentration of 78 ppm. Ground water

north of Visalia is generally very hard; while south of Visalia, total

hardness ranges from soft to medium hard.

Significant Water Quality Changes

Well I7S/23E-8HI, located one mile north of Traver, has been

steadily deteriorating in quality since 1958, Total dissolved solids in

well 2OS/26E-5RI, located six miles west of Lindsay, have increased from

376 to 529 ppro with specific conductance and chlorides also showing sub-

stantial increases. In well 21S/27E-15P2, located 5 miles north of Porter-

ville, sodium increased considerably resulting in a change in percent

sodium from 25 to 7I between I96O and I96I. Nitrate in this well also

showed a large increase from I3 to 52 ppm during this same period.

-1^7-



KINGS COUNTY

All of Kings County, 1,395 square miles in area, is included

in the monitored area. Most of Kings Coiuity consists of low lying lands

in the trough of the valley and includes the Tulare Lake bed.

Monitoring Program

Kings County was included in the monitoring program in 1958 due

to high concentrations of mineral constituents in the ground water. Twenty-

two samples were collected during August I96I and 26 during August 1962.

Ground Water Development

Principal water bearing units in Kings County consist of alluvial

deposits washed into the valley from the coastal ranges and from the Sierra

Nevada. In the Tulare Lake area, such deposits are predominantly heavy and

impervious; whereas, in the remaining portion of the county, they are

generally quite permeable and well drained. The Corcoran clay underlies

most of the monitored area and separates the ground water reservoir into an

upper and a lower water bearing zone. Ground water in Kings County is ex-

tensively developed.

Evaluation of Ground Water Quality

Ground water in Kings County is used for irrigation, industrial,

municipal, and domestic purposes. Major waste discharges in Kings County

include effluents from sewage treatment plants in Hanford, Corcoran, Lemoore,

and Lemoore Naval Air Station. Waste discharges from the Hanford, Corcoran,

and Lemoore plants are reclaimed for irrigation or discharged to infiltra-

tion ponds. Lemoore Naval Air Station discharges its waste, after treatment,

into the South Fork of the Kings River.

-148.



Ground water quality throughout Kings County is generally poor

with the exception of the northeast corner where it is principally cal-

cium bicarbonate in type and its quality is generally good. On the

western side of the coijnty, ground water is predominantly sodium sulfate

in type and is of poor quality. Sulfates, in this area, are very high.

Throughout the central and eastern portions of the county, ground water

is sodium bicarbonate and sodium chloride in type and is generally very

high in percent sodium. Total hardness varies from soft to slightly hard

in the northern half of the county to very hard in the southern half.

Significant Water Quality Changes

In well 20S/21E-12A1, near Guernsey, specific conductance in-

creased from 853 to 1,000 raicromhos at 25° C between I960 and 1961, with

chlorides and total dissolved solids also showing substantial increases.

Chlorides in well 22S/l9E-20N, near Kettleman City, increased from 124 to

204 ppm between I960 and I96I with specific conductance and total dissolved

solids increasing proportionately.
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KERN COUNTY

The monitored area of Kern County includes that portion of the

county within the San Joaquin Valley. It extends approximately 60 miles

from north to south and approximately 35 niiles from east to west and

covers an area of about 2,200 square miles.

Monitoring Program

A monitoring program was established in 1953 to maintain surveil-

lance on the effects of waste water from Edison and Devils Den oil fields,

with the remaining portion added to the program in 1957 • During the period

June-August 1961, samples were collected from 57 wells and from Jxme-September

1962, 71 samples were collected.

Ground Water Development

Principal water bearing formations in Kern County are poorly-

sorted alluvial deposits, and fine-grained lake sediments in the overflow

lands of Goose, Buena Vista, and Kern Lake beds. Soils throughout the moni-

tored area are generally highly permeable with the exception of these over-

flow lands. The Corcoran clay separates the ground water reservoir into an

upper and a lower zone. Movement of ground water north of Bakersfield is

generally in a northwesterly direction, while ground water in the southern

portion moves principally in a southwesterly direction toward Buena Vista

and Kern Lake beds.

Kern County has the second largest area of irrigation lands of any

county in the State, with a large portion of this supply being drawn from
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ground water. In areas where s\irface water is not readily available,

ground water is being used to such an extent that the ground water table

has fallen consistently,

Evaluation of Ground Water Quality

Ground water is being used beneficially for irrigation, indus-

trial, nmnicipal, and domestic purposes. Principal waste discharges con-

sist of effluent from sewage treatment plants at Bakersfield, Wasco,

Oildale, McFarland, Delano, Taft, and Arvin. These discharges are used

almost entirely for irrigation.

Ground water quality throughout the monitored portion of Kern

County varies widely. On the western side of the monitored area, ground

waters are saline and poor in quality. High boron concentrations are

present in several of the west-side monitored wells while lithium concen-

trations up to 1 ppm have also been detected in selected wells on the west

side. In the eastern portion of the monitored area, ground water is prin-

cipally calcium-sodium-bicarbonate type and is generally good in quality;

however, high chloride and sulfate concentrations are present locally

throughout this area. The apparent source of these high concentrations

are deep-lying bodies of connate water. Very high sulfate concentrations

occur in vfells in the extreme southern part of the monitored area. Wells

29S/28E-36JI, 30S/29E-5D2, and 30S/29E-27J1, located near Edison, have

extremely high nitrate concentrations of I38, I5I, and 105 ppm, respectively.

Ground water throughout the monitored area is generally very hard with the

exception of the northeastern corner of the county, where total hardness

ranges from soft to slightly hard.
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Significant Water Quality Changes

Well 25S/2^E-27R1, located seven miles southwest of Delano, has

shown a sharp improvement in quality between I96O and I96I. Water quality

in well 26S/27E-9GI, nine miles east of McFarland, is very poor and has

been steadily deteriorating since 1957. Nitrates in well 27S/20E-3i»-Gl,

located eight miles southwest of Lost Hills, increased from 13 to ^C ppm

between I96O and I96I. Well 27S/26E-27R1, nine miles east of Wasco, has

exhibited a steady deterioration in quality since 1957 > while well 27S/27E-29J1,

in the same general area, has been improving in quality during the same

period of time. Chlorides in well 30S/29E-5D2, near Edison changed from

436 to 177 ppm between I96O and I96I with specific conductance and total

dissolved solids also decreasing substantially.
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PANOCHE VALLEY. SAN HEIMITQ COUNTY (5-23)

Panoche Valley lies in the eastern portion of San Benito County

in the Mt. Diablo Range. It extends approximately ex^Jnt miles from north

to south and approximately 10 miles from east to west and covers a total

area of about 30 square miles.

Monitoring Program

Panoche Valley was included in the monitoring program in 1959

for surveillance and to detect significant changes of gro'ond water quality.

During July 1961, samples were collected from four wells and from six wells

during July 1962.

Ground Water Development

Panoche Valley is a synclinal basin geologically similar to the

other small valleys in the Mt. Diablo Range. Ground water is obtained from

alluvial deposits, apparently as unconfined ground water; however, deeper

wells in the valley may be drawing from confined zones. Recharge of the

ground water reservoir is from Panoche Creek and other minor streams. V7ater

requirements in the valley are met by ground water due to the lack of surface

water.

Evaluation of Ground Water Quality

Ground water is used beneficially for irrigation, domestic, and

stock-watering purposes. There are no significant waste discharges. Ground

water in Panoche Valley is sodium sulfate and sodium bicarbonate in type with

very high sulfate concentrations being prevalent. Total dissolved solids,
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boron, and specific conductance are all moderately high throughout the

valley, while total hardness is in the very hard range.

Significant Water Quality Changes

No significant changes in the quality of ground water have been

observed at this time.
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LAHONTAN REGION

(No. 6)

(North)





LAHONTAN REGION (NO. 6) (NORTH)

The Lahontan Region includes inland basins along the easterly

boundary of California. The area is on the lee side of the major mountain

systems of the State and is characterized by an arid climate and desert

type cultural development. The portion of the region covered by this re-

port and shown on Plate 1 lies along the eastern flank of the Sierra

Nevada and Cascade ??anges and extends northerly from the Mono divide to the

Oregon border. There are ten major drainage basins with a gross area of

5,550 square miles within this area.

Water supply is dependent on winter rains and drainage from the

eastern slopes of adjacent mountain ranges. Generally, there is limited

development of ground water. Known problems are of a localized nature,

however, mineralized spring waters throughout most of the area indicate

potential hazards.

Nine ground water basins in this portion of the region have been

included in the ground water monitoring program. The names of the moni-

tored areas, the number of monitored wells in each basin, and the time of

sampling are listed in the following tabulation.

Monitored Area

Surprise Valley (6-1)

Madeline Plains (6-2)

Honey Lake Valley (6-'+)

South Tahoe Valley (6-5,01)

Number of Wells Sampled

1961
1962

1961
1962

1961
1962

1961
1962

30
17

9

25
22

5

7

Sampling Time

Aufnist

July

Augu st

July

Augus t

August

September
September
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Monitored Area



SURPRIJE VALLEY (6-1 )

Surprise Valley is locat(='d in northeastern Modoc County and is

bounded by the Warner Mountains on the west and the Nevada border on the

east. The valley extends about 50 miles in a north-south direction, ranges

up to 12 miles in width, and lies at an elevation of ne-'rly 5»000 feet.

Much of the center of the V9.11py is occupied by three playa lakes.

Monitorin.e; Program

A network of 28 monitoring wells was established in 1959 to pro-

vide information on ground water quality in the area. During Aurust 19^1

»

samples were collected from 19 wells and from 17 wells in July 19^2.

Ground 'vater Development

Ground water is contained principally in alluvial fan, stream

chpnnel, and lake deposits. The most prolific aquifers are found in the

alluvial fan deposits. Both confined and unconfined ground vrnter exists

in the area. The upper portions of alluvial fans, lava flows, deltaic,

and beach deposits act as forebays for ground 'water recharge along the edge

of the valley. Tlierc is no large scale development of ground watr-r,

Sva-uation of Ground I.'at>^r -quality

Ground waters are ns'^d principally for dor.f.^tic and stock -ratv-^ring

purposes. Alraost all irrig-itiop requirements ar^ iTiet. from surface vntr-r

sources. Ground waters are used for very minor sa__ pl-'-^m'^ntfll ir'^'igition pur-

poses. Th»re ai'e no major waste discnarges in this valley. Seotic tanks

are used for most dome -tic wastes.

Chemical anslyses of ground water in Surprise Valley .•enerally

vary from a soft to moderately hard sodiu-n bicarbcmt'^ or calcium bicarbonat::
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type uater. All sonium bicsrbonato ty;.? waters indicite a percent sodium

in excess oT that i'( comrarnded for class 1, irrigation waters. Aside- from

tlie hif^h .-jorcent sodium, water fro.n several wells also contain concentra-

tions of fluoride or boron that r-^nder them unsuitable for eithf^r domestic

cr irri^;aLion use. The calcium bicarbonate type v/aters, in almost all in-

stances, ar<=' of excellent mineral quality suitable for most beneficial uses,

Si.gjinificant VJatir-r equality Chan,';;f^s

Comparison of the I960 p-rjund water analyses with those for I96I

and 1^62 indicate no basin-vride equality chan.'res at this time, 'well i)-6N/l6E-

P-S'RZ, locatpd approximately 6 miles southeast of Fort Bidwell, showed a boron

decrease from O.85 to O.iJ-5 ppm.

-160-



MADELITffi PLAINS (6-2)

I'ladeline Plains basin is one of the larger valley-fill areas in

the northeastern counties. Located in northeastern Lassen County, Madeline

Plains extends 13 miles in a north-south direction and 30 miles east to

west, and encompasses an area of approximately 215 square miles.

Monitoring Program

To detect possible quality changes, a monitoring program was es-

tablished in Madeline Plains in I960, Samples were collected from 11 wells

during August I96I and from 9 wells in July 1962,

Ground V/ater Development

The main sources of ground water are lake deposits and interbedded

lava flows. Minor amounts of water occur in thin stream channel and alluvial

fan deposits. Both confined and unconfined v/ater may occur in the area. The

major forebays for ground water recharge are coarse lake deposits and lava

flows along the edge of the valley. Because there is no perennial surface

water supply to the I'kdeline Plains area, ground water is relied on as the

major water supply required by residences of the area.

Evaluation of Ground Water Quality

There is very little agricultural development in the area. Ground

water sources are principally used for domestic and stock watering purposes.

There are no major waste discharges in the area. Minor waste discharges con-

sist mainly of sewage effluent from several small communities and isolated

ranches located in the area.

Ground waters in Madeline Plains are generally either a magnesium-

calcium bicarbonate or sodium bicarbonate type water. They are soft to very

hard and, in most cases, suitable for their present uses,
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Significant Water Qxiality Chanpies

Comparison of the I960 ground water analyses with those of I96I

and 1962 indicate no basin-wide quality change. Analysis of well 37I^/l3E-

20Q1, located approximately 2 miles south of I-Iadeline, showed a decrease in

electrical conductance, sulfate, chloride, and total dissolved solids.

-162-



H0M5Y LAKE VALLEY (6-^)

Honey Lake Valley is located in northeastern California and north-

western Nevada. The California portion of Koney Lake Valley is located in

southeastern Lassen County, has a length of ^5 i^iles in a northwesterly

direction, is about 15 miles wide, encompasses an area of approximately i|-00

square miles, and lies at an elevation of about ^^-,100 feet above sea level.

Monitoring ProKram

The monitoring program in Honey Lake Valley was established in

1959 to maintain a check on existing ground water quality to detect any

quality changes. During August 19^1, samples were collected from 25 wells

in this area and from 22 wells during August I962.

Ground Water Development

Ground water occurrence is contained principally in Lahontan Lake

deposits which underlie most of the valley. Locally, alluvial fans and lava

flows interbedded with the lake deposits contribute significant quantities

of ground water. All of the above deposits contain both confined and uncon-

fined water. Extensive vinderlying pre-Lahontan Lake deposits are a source

of highly mineralized water to deep vrells. Ground water recharge occurs by

infiltration of surface water into: (l) extensive lava flows north of the

valley; (2) coarse lake deposits; (3) apexes of alluvial fans; and (^) minor

stream channel deposits along the edge of the valley floor. Numerous wells

have been drilled throughout this valley, but to date there has been only

minor utilization of ground waters in Honey Lake Valley,
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Evaluation of Ground Water Quality

Ground water is used primarily as a domestic source, and to a

lesser extent for irrigation and industrial purposes. Effluent from the

City of Susanville sewage treatment plant, discharged into the Susan

River, is the only najor waste discharge in the valley. The other smal-

ler communities have individual septic tanks or cesspools. Present waste

discharges are not a threat to the quality of ground water in this area.

Ground waters in Honey Lake Valley are generally classified as

fair to good, but are variable in mineral composition. Dispersed through-

out the valley are ground water sources yielding high concentrations of

one or a combination of the following constituents: boron, fluoride,

chloride, nitrate, and sulfate. However, only in a few instances do these

mineral concentrations exceed mandatory or recommended criteria. Chemical

analyses indicate at least 13 different chemical classifications of ground

water. Ground waters are predominantly sodium bicarbonate type in the

northern part of the valley, but are calcium bicarbonate in character in

the western portion south of the Susan River. Along the southwestern edge

of the valley, ground waters generally have bicarbonate as the predominant

anion, with calcium and sodium combinations constituting the most abundant

cations. Several sampled sources, scattered throughout the valley, yield

a sodium bicarbonate-sulfate type water. The only valley-wide problem is

high percent sodium.

Scattered throughout the valley are ground vjater sources containing

high concentrations of boron, and in some instances, these waters are

further degraded by high concentrations of fluoride. Tvro wells located

on the Sierra Ordnance Depot, and one hot spring, located several miles
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north of the Sierra Ordnance Depot, contain high electrical conductance

and hiph concentrations of sulfate. Two wells, located in the vicinity

of Lake Leavitt, discharge waters containing high confcentrations of ni-

trate.

Sin;nificant Water Quality Changes

Comparison of chemical analyses of samples collected in I96I and

1962 with those collected in I96O indicate quality changes occurred in four

wells scattered throughout the valley. V/ell 27N/I6E-IIEI, located on the

Sierra Ordnance Depot, had reductions in electrical conductance, chloride,

and total dissolved solids, concentrations of 1,9^6 to S80 micromhos, U-33

to U^^- ppm, and 1,06? to 595 ppm, respectively. Well 27N/i6E-36Q2, also located

on the Sierra Ordnance Depot had an increase in sulfate concentration from

271 ppm to 343 ppm. Well 29N/l3E-3i|-Nl, located approximately 2 miles north

of Janesville had an increase in nitrate concentration from 5^ PPt" to 88 ppm.

Well 29N/1^E-18R1, located approximately 1 mile west of Standish had an in-

crease in fluoride and boron concentrations of O.85 ppm to 1.6 ppm, and 0.68

ppm to 1,1 ppm, respectively.
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SOUTH TAHOE VALLEY (6-5.01)

South Tahoe Valley borders the south shore of Lake Tahoe and ex-

tends southward along the Upper Truckee River for an estimated ten miles.

The valley encompasses approximately ^0 square miles.

Monitoring Program

The monitoring program was established in 1958 to provide informa-

tion on ground water quality in the area and to detect significant changes.

During September 1961, samples were collected from five wells and from seven

^^Jells during September 1962,

Ground Water Development

Ground water in the valley is drawn from interbedded layers of clay

and sand which occasionally contain lenses of gravel. These formations are

lake and stream deposits, however, because of their continuity over a wide

area, it would appear that the majority of the valley fill is lacustrine in

origin. Most of the deeper wells in the area have penetrated three separate

aquifers o Ground water in South Tahoe Valley has been moderately developed.

Evaluation of Ground VJater Quality

The majority of the wells are for domestic use in individual

dwellings and vrf-iile the yields are small, quantities are adequate for the

seasonal demands. Municipal water supplies, primarily originating from surface

sources, are augmented by ground water during periods of low flow. Only one

major disposal system exists in South Tahoe Valley. This installation,

operated by the South Tahoe PuHic Utility District, disposes of its treated

effluent by sprinkling on a forested percolation area south of the lake,
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Ground waters in Tahoe Valley are predominantly calcium bicarbonate

in type, low in total dissolved solids, and are of excellent mineral quality.

Sipinificant Water Quality Changes

No significant changes have been observed at this time.
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NORTH TAHOE VALLEY (6-5.02)

North Tahoe Valley is located on the north and west sides of Lake

Tahoe in eastern Placer and El Dorado Counties. Included in this alluviated

system are a number of small valleys adjacent to the Truckee River. Squaw

Valley is the largest of the valleys

.

Monitoring Program

The monitoring program was established in I96I to provide informa-

tion on the ground water quality in the area and to detect significant changes.

During October I96I, 1^ wells; and in September 1962, 12 wells were sampled.

Ground Water Development

The ground water is contained in sand and gravel lenses which were

formed and modified by a number of geological processes. Old lake deposits

and glacial morain material contribute most of the water although the presence

of thermal springs would indicate volcanic or faulting activity both of which

are known to have occurred in the area.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic purposes. Major dis-

charges in the area are treated domestic wastes from the North Tahoe Public

Utility District and the Tahoe City Public Utility District. Disposal is by

percolation and evaporation.

Ground waters of the North Tahoe area are soft to slightly hard,

predominantly calcium bicarbonate in type, and of excellent mineral quality,

however, exceptions were noted. Thermal springs near Brockway produce waters

which are sodium chloride in type and contain high concentrations of arsenic,

boron, and fluorides.
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Significant Vfater Quality Changes

No significant water quality changes have been observed at this

time.

I
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CARSON VALLEY (6-6)

Carson Valley is located in northern Alpine County and is bordered

on the north by the California-Nevada state line. The monitored portion has

a north-south length of approximately 9 miles, and includes an area of about

25 square miles.

Monitoring- Program

A monitoring program was established in Carson Valley in 1958 to

observe ground water quality and to detect significant changes. During

September I96I, samples were collected from four wells, and in September I962

from four wells.

Ground '.-.'ater Development

Ground water in Carson Valley occurs mainly in flood plain and

alluvial fan material. Though most of the valley floor is of an apparent

coarse-grained nature, there is only limited development of ground water in

the valley.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic and stock-watering

purposes. There are no major waste discharges in Carson Valley. Individual

septic tanks apparently pose no threat to ground water quality in this

sparsely populated area.

Ground waters of Carson Valley are a soft to slightly hard calcium

bicarbonate type with excellent mineral qualities and are suitable for all

uses. There are no apparent ground water quality problems in the monitored

area.
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Significant Water Quality Changes

No significant water quality changes have been observed at this

time.
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TRUCKEE VALLEY (6-6?)

Truckee is an alluviated area located in southeastern Nevada and

northeastern Placer Counties and consists of several irregularly shaped

ground water basins.

Monitoring Program

The monitoring program was established in I96I to provide infor-

mation on ground water quality in the area and to detect significant changes.

During October I96I and September I962 samples were collected from six wells.

Ground Water Development

Ground water in Ti^ckee Valley is derived from many clay and gravel

lenses which were deposited by water. The deeper water bearing lenses appear

to be lacustrine in origin while much of the surface material is glacial out-

wash and moraines which are the result of past glacial activity. Because of

the relatively low population, water demands have not required intensive de-

velopment. Established springs and water from recently drilled wells furnish

water to the Truckee Public Utility District which is the chief purveyor of

do-nestic supplies in the area. Requirements in adjacent areas are usually

satisfied by small individual wells.

Evaluation of Ground Water Quality

Ground water is used primarily for domestic purposes. Domestic

wastes from the town of Truckee constitute the only major discharge in the

area. These wastes are treated and discharged to percolation ponds.

Samples of ground water indicate a predominantly calcium bicarbonate

type, relatively soft, and low in total dissolved solids. These waters are

of excellent mineral quality and suitable for all existing beneficial uses,
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Significant Water Quality Chanp;es

No significant water quality changes have been observed at this

time.
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TOPAZ VALLEY (6-7)

Topaz Valley is bordered on the north by the State of Nevada. The

California portion of Topaz Valley is in Mono County, and extends about 11

miles south from the state line and includes an area of about 36 square miles.

Monitoring Propiram

A monitoring program was established in Topaz Valley in 1958 to

provide information on ground water quality in the area and to detect signifi-

cant changes. Eight wells were sampled during September I96I and September

1962.

Ground Water Development

Topaz Valley is bounded on the east and west by faults along which

movement of great magnitude have occurred. The valley has been depressed

along these faults and is a typical basin-range graben, or down-dropped block.

The valley fill consists of alluvial fan, flood plain, and river channel

deposits. Ground water occurs in two separate zones, the unconfined or free

ground water zone, and the deeper confined or artesian zone. Ground water

comprises only a small portion of the total amount of water used.

Evaluation of Ground VJater Quality

Ground water is used primarily for domestic and stock watering

purposes. There are no large waste discharges in this area. Individual

septic tanks are commonly used throughout this areao

Ground vjaters in Topaz Valley are a soft to moderately hard bicar-

bonate type with calcium and sodium the predominant cations. Three wells dis-

persed through the area yield high concentrations of fluoride and high percent-

ages of sodium. The fluoride content is in excess of the mandatory limiting
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concentr aions for drinkin;?; water standards, although it is presently being

used for domestic and stock-watering purposes. This poor quality water pos-

sibly originates from a series of faults runnine through the valley. The

remaining monitored wells are of excellent mineral quality and suitable for

most beneficial uses.

Significant Water Quality Changes

On page I76 a graph of fluoride in well 9N/23E-32A1 shows the in-

crease in fluoride concentrations for the period of record.
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BRIDGEPORT VALLEY (6-8)

Bridgeport Valley is located in the northern portion of Mono County.

This irregularly shaped valley extends from the northern end of Bridgeport

Reservoir southward for approximately 20 miles, and encompasses an area of

about U5 square miles.

Monitoring Program

High concentrations of boron known to occur in some ground water

in the valley prompted the establishment of a monitoring program in 1959.

Samples were collected from seven wells during September I96I and from six

wells in September 1962,

Ground V/ater Development

Bridgeport Valley is a structural basin sharply defined by normal

faults on both the eastern and western margins. The southern end of the

valley floor is poorly defined because of the encroachment of glacial moraines

and outwash. The glacial deposits serve as a source of recharge for the valley

fill. The valley fill at depth is probably lacustrine in origin and is overlain

by a series of flood plain and river channel deposits. Alluvial fill which

overlies the lake sediments of Bridgeport Valley is mostly of a fine-grained

nature, being composed chiefly of flood plain deposits. A high water table

is present over much of the valley floor and is maintained in part by percola-

tion from Bridgeport Reservoir in the northern end of the valley. There is

limited development of ground water in the valley.

Evaluation of Ground Vfater Quality

Ground water is used primarily for dcxnestic purposes. The town of

Bridgeport is the only municipal user of ground water in the valley. There
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are no laige waste discharges in Bridgeport Valley, Septic tanks, used by-

individual householders, could pose a quality problem to ground water due

to the high water table in the valley.

Ground waters in Bridgeport Valley are generally calciiim or sodium

bicarbonate in type. Although soft to very hard, the waters are generally

of good to excellent quality and suitable for most uses. Water from well

^N/25E-^F1, located approximately 1.3 miles south of Bridgeport, contains

high concentrations of boron, sulfate, fluoride, and sodium, which is probably

caused by nearby mineralized hot springs.

Significant Water Quality Changes

No significant water quality changes have been observed at this

time.
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PROCEDURES AND CRITERIA

Ground water quality data is gathered to provide monitoring so

that the quality of ground water can be protected and to provide informa-

tion that will be used by ground water planninp; programs. Adequate pro-

cedures to fulfill these aims must result in representative, reliable,

and sufficient data.

Evaluation of Data

Data are useful only to the extent that they are evaluated and

applied. The department maintains a chronological record of observations

to note changes in individual wells and is studying areal relationships.

The selection of individual wells is governed, to a large extent, by the

availability of vjell logs. Sufficient information such as depth, aquifers

encountered, and depths of perforations for each well is necessary so that

the occurrence of different sources of ground water may be identified.

Wells are selected for the sampling network to define the areal extent of

quality characteristics, to define the quality of water within separate

aquifers, and to monitor areas where simificant changes occur. Also, the

selection is based on the need for information in the area, on prior know-

ledge of the occurrence of constituents throughout an area, or to antici-

pate ground water quality data requirements of planning projects.

There has been discussion as to what a sample represents, a

sample of a ground water body in place in its aquifer or a sample limited

to the water available for use at the surface of the ground. At present,

the sampling program achieves the latter alternative. Evaluation of the

data is aimed at the general case since this would provide for the limited
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case, also. The present sampling program is sufficient to represent

general areal conditions. Current evaluations and program adjustments

will improve knowledge of existing conditions. Data for individual wells

are representative over a limited time period.

Location Designation

The region and basin numbers in this report are based on a

decimal system in the form 0-00,00, The number to the left of the dash

refers to the water pollution control region. To the right of the dash,

the first digit or digits refer to the basin, valley, or area. Digits to

the right of the decimal, if any, refer to the subbasin number as shown

below,

p-oo.oq

subbasin

basin, valley, or area

water pollution control region

These numbers are used to identify the monitored areas in the text, in the

data tables, and on Plate I, A "monitored area" is defined as that portion

of a ground water basin which lies generally within the limits of an estab-

lished network of monitored wells. It does not necessarily include the

entire ground water basin.

Wells selected for inclusion in the ground water quality moni-

toring network ^re assigned numbers by township, range, and section, based

upon their location. The numbering system is the same as that utilized by

the United States Geological Survey. Under this system each section is

divided into ^0-acre plots, which are lettered as follows:
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Types of Mineral Analyses

The following tabulation indicates the tests made, and the proper-

ties and constituents usually analyzed for, in the various types of mineral

analyses performed as a part of the Ground Water Quality Monitoring Program,

f^nn«?1' "1 f iif^nf «?



Examination of Water and V.'aste '/ater," a joint publication of the American

Public Health Association, the American V/ater V.'orks Association, and the

Water Pollution Control Federation, 11th edition, I960. For certain specific

analyses, methods described in "Methods for Collection and Analysis of Water

Samples," United States Geolo<^ical Survey Water Supply Paper 1^5^» I960, have

been used.

Mineral analyses of the v/ater samples were performed at the lab-

oratories of the United States Geolor^ical Survey, 'Quality of Water Branch,

and the Department of VJater Resources, both located in Sacramento, or by the

Terminal Testing laboratories located in Los Angeles.

fcadiolopical

Radioassays of samoles were performed at the Radiological Laboratory

of the California Disaster Office in Sacramento. The methods and orocedures

for sample preparation and determination of radioactivity in .^round waters are

as follows

:

1. Sample preparation

a. Samples are collected in one-half gallon jugs by the

Department of Viater Resources and delivered to the

Radiological Laboratory of the California Disaster Lffice

for radioassay.

b. Each sample is mixed by agitating the jug, and 250 ml are

removed

.

c. The sample is placed in a 250 ml volumetric flask and one

drop of aerosol solution added. The flask is then inverted

and the mouth placed in a 2 x -5- inch aluminum culture dish

that has been treated with Desicote. The flask is supported
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by a ring stand and the water level adjusted to the lip of

the dish in a "chicken-feeder type" arrangement. The dish

rests on a hotplate, re.^ulated so that the specimen is

taken to dryness at a temperature well below the boiling

point to prevent spattering.

d. The specimen is now ready to be measured for radioactivity.

2. Counting techniques

a. A gross beta-gamma determination is made for each specimen.

b. Beta-gamma activity is determined with an internal gas

flow counter operating in the proportional region, using

argon-methane mixture as a flow gas. Background determi-

nations are made before the first specimen count each day,

and subsequently after each four specimen counts throughout

the day. Determinations of counter efficiency are made

with a reference standard (Thallium 204) . Each determina-

tion of specimen and background count rate is made for a

total of 1,024 counts. Average time required for each

specimen is from 30 to 40 minutes.

3- Calculations

a. Results are expressed as micromicrocuries per liter (uuc/l).

One micromicrocurie is equivalent to 2.22 disintegrations

per minute.

b. Sample counts are corrected for background and geometric

efficiency.

c. Standard statistical procedures are utilized to compute the

0.9 error. The final result is expressed (symbolically)
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as X i y uuc/l. This means that in a series of determina-

tions on the same sample, the value of x should fall be-

tween X - y and x + y, 90 percent of the time.

V/ater Quality Criteria

Criteria presented in the following sections can be utilized in

evaluating the quality of water relative to existing or anticipated benefi-

cial uses. It should be noted that these criteria are merely guides to the

appraisal of water quality. Except for those constituents which are con-

sidered toxic to human beings, these criteria should be considered as sug-

gested limiting values. A water which exceeds one or more of these limiting

values need not be eliminated from consideration as a source of supply, but

other sources of better quality water should be investigated.

Domestic and Municipal IVater Supply

In general, water that is used for drinking or culinary purposes

should be clear, colorless, odorless, pleasant to the taste, and free from

toxic compounds, should not contain excessive quantities of dissolved

minerals , and must be free from pathogenic organisms

.

Chapter 7 of the California Health and Safety Code contains pro-

visions which relate to water supplies used for domestic purposes throughout

the State. One of these provisions covers standards for quality of domestic

water supplies. In essence, this section (No. 4010,3) refers to the drinking

water standards promulgated by the United States Public Health Service for

water used on interstate carriers as of March 19^6.

Recently the United States Public Health Service revised its drink-

ing water standards. Portions of these new standards are presented herein.

The conplete standards, which cover definition of terms, bacteriological
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quality, physical characteristics, chemical characteristics, radioactivity,

and recommended analytical methods, are contained in the March 6, 1962 issue

of the Federal Register under Rules and Regulations.

Mineral Concentrations

The following tabulation Rives the limiting concentrations of

chemical constituents for drinking water, as prescribed by the United States

Public Health Service.

UNITED STATES PUBLIC HEALTH SERVICE
DRINKING WATER STANDARDS

1962

Constituents

Arsenic (As)

Barium (Ba)

Cadmium (Cd)

Hexavalent chromium (Cr+°)

Cyanide (CN)

Lead (Pb)

Selenium (Se)

Silver (Ag)

Aklyl benzene sulphonate (detergent)

Arsenic (As)

Carbon chloroform extract
(exotic organic chemicals)

Chloride
Copper (Cu)

Cyanide (CN)

Iron (Fe)

Fluoride (F)

Manganese (f4n)

Nitrate (NO3)

Phenols
Sulphate (SO^)

Total dissolved solids
Zinc (Zn)

Ifendatory limit
in ppm

0.05
1.0
0.01
0.05
0.2

0.05
OoOl

0.05

Nonmandatory, but
recommended limit

in ppm

0.5
0.01

0.2

250
1.0
0.01
0.3

See following page

0.05

0.001
250
500

5

Interim standards for the upper limits of certain mineral constit-

uents were adopted by the California State Board of Public Health in December
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1959. Based on these standards, temporary permits may be issued for drinking

water failing to meet the United States Public Health Service Drinkingr Water

Standards provided the mineral constituents in the following tabulation are

not exceeded.

UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERALS IN

DRINKING WATER AS DELIVERED TO THE CONSUMER
(parts per million)

Permit Temporary Permit

Total solids 500 (1000)* 1500
Sulfates (SOz^) 250 (500)* 600
Chlorides (Cl) 250 (500)* 600
Magnesium (Mg) 125 (125)* 150

Fluoride Concentration . The California State Board of Phiblic

Health has defined the maximum safe amounts of fluoride ion in drinking water

in relation to mean annual temperature.

Mean monthly fluoride
Mean annual temperature ion concentration (ppm)

50° F 1.5
60° F 1.0
70° F - above 0.?

Hardness . Even though hardness of water is not included in the

drinking water standards, it is of importance in domestic and industrial uses.

Excessive hardness in water used for domestic purposes causes increased con-

sumption of soap and formation of scale in pipes and fixtures. The following

tabulation for degrees of hardness is suggested.

Range of hardness expressed
as CaCO--ji, in ppm Relative classification

- 100 Soft
101 - 200 Moderately hard

Greater than 200 Very hard

* Numbers in parentheses are maximum permissible to be used only where no
other more suitable waters are available in sufficient quantity for use in
the system.
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Radioactivity . As part of its new drinking water standards, the

United States Public Health Service recently announced limits on concentra-

tions of radioactivity in drinking waters. These limits are as follows:

Recommended maximum limits
Radionuclide micromicrocuries per liter

Radium 226 3
Strontium 90 10

Gross beta activity 1,000*

According to the International Commission on Radiological Protec-

tioni' , tentatively concurred in by the National Committee on Radiation

Protection2/ , if the Radium-226 and Ptadium-228 activity in water is substan-

tially less than 10 uuc/l, the maximum permissible concentration of otherwise

unidentified radionuclides in water for individuals in the population at

large may be considered to be 100 uuc/l.

Industrial VJater Supply

Water quality criteria for industrial waters are as varied and di-

versified as industry itself. Food processing, beverage production, pulp,

and paper manufacturing, and textile industries have exacting requirements.

However, many cooling or metallurgical operations permit the use of poor

quality waters. In general, where a water supply meets drinking water stan-

dards, it is satisfactory for industrial use, either directly or following a

limited amount of polishing treatment by the industry.

* In the known absence of strontium- 90 and alpha emitters.

1/ "Report on Decisions of the 1959 Meeting of the International Committee

on Radiological Protection (ICP.P)." Radiology , Vol. 7^, No. 1, January

i960, pp. 116-119.

2/ "Somatic Radiation Dose for the General Population, Ad Hoc Committee of

the National Committee on Radiation Protection and Measurements."
Science, Vol. I3I, No. 3399, February 19, I960, pp. 482-486.
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Irrigation Water

Criteria for mineral quality of irrigation water have been developed

by the Regional Salinity Laboratories of the United States Department of

Agriculture in cooperation with the University of California. Because of

diverse climatological conditions and the variation in crops and soils in

California, only general limits of quality for irrigation waters can be

suggested.

QUALITATIVE CLASSIFICATION OF IRRIGATION V/ATERS



where it constitutes at least half of its ionic group, expressed in equiva-

lents per million (epm). Where no one ion fulfills the requirement, a

hyphenated combination of the two most abundant constituents is used. Thus

a calcium bicarbonate water denotes that calcium constitutes at least half

of the cations and bicarbonate represents at least half of the anions. l^Jhere

calcium, though predominant, is less than half of the total cations with

sodium next in abundance,, and where bicarbonates are more than half of the

total anions, the name is modified to calcium-sodium bicarbonate.
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APPENDIX C

ANALYSES FOR RADIOACTIVITY
GROUND WATERS

NORTHERN AND CENTRAL CALIFORNIA
1961 and 1962





QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number
Date

sampled
Gross activity^ Date analyzed

2N/1E-7R2

-?2C1

2N/P.E-20A1

PITTSF-URG PLAIN (?-U)

6-8-62 3.2 + 3.7

6-8-62 3.7 1 3.7

6-8-62 2.8 + 3.7

8-17-62

8-17-62

8-17-62

a - Micromicrocuries per liter
-411-



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Well number



QUALITY OF GROUND WATERS IN CALIFGRIJIA

RADIOASSAY OF GROUND WATER

SANTA CLARA VALLEY- EAST BAY (2-9) 1961

Well Number



QUALITY OF GROUND WATERS IN CALIFORNIA

RADIOASSAY OF GROUND WATER

SANTA CLARA VALLEY- EAST BAY (2-9) 1962

Well Number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Well number
Date

sampled
Gross activity^ Dote analyzed

SANTA CLARA VALLEY (2-9) (Cont.)

6S/1W-26D2



QUALITY OF GROUND WATERS IN CALIFORNIA
RAOIOASSAY OF GROUND WATER

1962

Well number
Date

eompled
Grots activity*' Date analyzed

LIVERMORE VALLEY (2-10) (Cont.)

4S/1E-10G1

4S/1E-10H1

4-10-62

4-10-62

1.28 + 4.2

36.31 + 4.6

5-11-62

5-11-62

CENTRAL COASTAL REGION (NO. 3)

PAJARO VALLEY (3-2)

12S/2E-30E1



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number
Date

sampled
6ro«8 aclivify° Date analyzed

SACRAMENTO VALLEY (5-21)

Placer County

10N/5E-6D1



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number
Date

sampled
Grot* activity*" Date analyzed

-11Nl

-14B1

-16R1

-23Q1

-26A1

13N/3E-10M2

-11Q3

-13C1

-16R1

-2i^Dl

13N/i|.E-21Al

-23Q1

13N/5E-7R3

-9R1

-19R2

-33L1

li^N/lE-lAl

-2A1

1^N/3E-3G2

-5A3

-li^E2

-15H1

-16B2

-18A2

a — Micromicrocuries

Sutter County (Cont'd



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Stanislaus County

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Stanislaus County (continued)

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Merced County-



QUALITY OF GROUND WATERS IN CALIFORNIA
RAOIOASSAY OF GROUND WATER

196?

Kings County



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Kings Coxuity (continued)

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Tulare County

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1962

Tenure County (continued)

Weil number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1959

Well number
Dote

sampled
Grose activity^ Date onalyzed

NORTH TAHOE VALLEY 6-5.02

li^N/l6E-lCl

-IKl

1J^N/17E-8N1

15N/l6E-2i^Al

-25C1

15N/17E-6J1

-7E1

16N/16E-28E1

-32D1

-32D2

I6N/I7E-I3BI

-l^Bl

-l^Cl

I6N/I8E-3OBI

17N/16E-7N1

-sm

-14F1

-I5GI

-16U

-17F1

9-24-62









PLATE I

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF V/ATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

MONITORED AREAS
I9GI - 1962

SCALE OF MILES
32



INDEX OF MONITORED AREAS

NORTH COASTAL REGION (NO. 1)

1-1 SMITH RIVER PLAIN

1-3 eUTTE VALLEY

1_* SHASTA VALLEY

1-5 SCOTT RIVER VALLEY

1-6 HAYFORK VALLEY

1-8 MAD RIVER VALLEY

1-9 EUREKA PLAIN

1-10 EEL RIVER VALLEY

t-ll ROUrt) VALLEY

1-lS UKIAH VALLEY

1-16 SANEL VALLEY

1-17 ALEXANDER VALLEY

I-IB SANTA ROSA VALLEY

SAN FRANCISCO BAY REGION (NO. 2)

2-1 PETALUHA VALLEY

2-1 NAPA-SONOMfc VALLEY

2-3 SUISUN-FAIR FIELD VALLEY

2-4 PITTSBURG PLAIN

2-5 CLAYTON VALLEY

2-6 YGNACtO VALLEY

7-9 SANTA CLARA VALLEY

EAST BAY AREA

SOUTH BAY AREA

i-IO LIVERMORE VALLEY

CBJTRAL COASTAL REGION (NO. 3)

3-2 PAJARO VALLEY

:i-3 GILROY-MOLLISTEfl BASIN

:i-i SALINAS VALLEY

3-7 CARMEL VALLEY

CENTRAL VALLEY REGION (NO, 5)

5-1 GOOSE LAKE VALLEY

5-2 ALTURAS BASIN

S-< BIG VALLEY

S-S FALL RIVER VALLEY

5-6 REDOING BASIN

5-7 LAKE ALMANOR VALLEY

5-9 INDIAN VALLEY

5^10 AMERICAN VALLEY

5-11 MOHAWK VALLEY

S-12 SIERRA VALLEY

S-n UPPER LAKE VALLEY

S-1S KELSEYVILLE VALLEY

S-31 SACRAMENTO VALLEY

TEHAMA COUNTY

GLENN COUNTY

BUTTE COUNTY

COLUSA COUNTY

SUTTER COUNTY

YUBA COUNTY

PLACER COUNTY

YOLO COUNTY

SACRAMENTO COUNTY

SOLANO COUNTY

S-J! SAN JOAQUIN VALLEY

SAN JOAQUIN COUNTY

STANISLAUS COUNTY

MERCED COUNTY

MADERA COUNTY

FRESNO COUNTY

TUURE COUMTY

KINGS COUNTY

KERN COUNTY

5-13 PANOCHE VALLEY

LAHONTAN REGION (NO, 6)

5-1 SURPRISE VALLEY

6-2 MADELINE PLAINS

6-4 HONEY LAKE VALLEY

6-5.01 SOUTH TAHOE VALLEY

6-S.02 NORTH TAHOE VALLEY

6-6 CARSON VALLEY

6-67 TftUCKEE VALLEY

6-7 TOPAZ VALLEY

6-6 BRIDGEPORT VALLEY



PLATE 2

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

EEL RIVER^ VALLEY

SCALE OF MILES
I





PLATE 2

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

EEL R

I

\7eR VALLEY

SC4LE OF MILES
I



LEGEND
MONiroSED WELL

APPB0KIM4TE LIMIT Of MONlTOfiEO AREA

KEY TO LOCATION NUMBERS



PLATE 3

LEGEND
4 MONITORED WELL

•- APPROXIMATE LIMIT OF MONITORED AREA

AREAS OF CHLORIDE CONCENTRATION

GREATER THAN lOOppm

KEY TO LOCATION NUMBERS

D





PLATE 3

\

LEGEND

'(f MONITORED WELL

. APPROXIMATE LIMIT OF MONITORED AREA

AREAS OF CHLORIDE CONCENTRATION

GREATER THAN 100 ppm

KEY TO LOCATION NUMBERS

D



LEGEND
4 MONlTonED WELL

•^ apPRClMATE LIMIT OF MONITORED AREa

AREAS OF CHLORIDE CONCENTRATION

OREATER THAN lOOppm

KEY TO LOCATION NUMBERS

c B A

£ F M

N P «

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALfFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

PETALUMA VALLEY

SCALE OF MILES
1 I 2III I I



PLATE 4

LEGEND
MONITORED WELL

APPROXIMATE LIMIT OF MONITORED AREA

AREAS OF CHLORIDE CONCENTRATIONS
GREATER THAN 100 PPM

KEY TO LOCATION NUMBERS

D





PLATE 4



THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF BESOURCeS PLANNFNG

QUALITY OF GROUND WATERS
IN CALIFORNIA. 1962

NAPA-SONOMA VALLEY



PLATE 5

2FI-

LEGEND

WELLS C0NTAININ9 CHLORIDH INV^y IXCm OF 100 PPM- lt«l

ILLS CONTAIMNa CHLOKIOES IN
XCESl OF 100 PPM- Ittt

ONITOREO WELL

— APPROXIMATE LIMIT OF MONITOPEO AREA

KEY TO LOCATION NUMBERS

t









PLATE 6

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
N CALIFORNIA, 1962

SANTA CLARA VALLEY
EAST BAY AREA

SCALE OF MILES
I





PLATE 6

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

SANTA CLARA VALLEY
EAST BAY AREA



STATE O^ CALIFOBNIA

THE RESOURCES AGENCV OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

SANTA CLARA VALLEY
EAST BAY AREA

r^



PLATE 7

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

SANTA CLARA VALLEY
SOUTH BAY AREA

SCALE OF MILES

I

/ \ /





PLATE 7

/ ^,

^>.- /

\ / \:

'\ /

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

SANTA CLARA VALLEY
SOUTH BAY AREA

SCALE OF MILES10 12



LEGEND

# UONlTORCO WELL

B»w tPPNDXIUlTE LIUlT OF UOMiTOnEO 'E<

KCY TO LOCATION NUMBERS
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PLATE 8

tr\
LEGEND

MONITORED WELL

V« APPROXIMATE LIMIT OF MONITORED AREA

AREAS OF BORON CONCENTRATIONS
GREATER THAN 05 PPM

KEY TO LOCATION NUMBERS

19-





PLATE 8

tr\
LEGEND

MONITORED WELL

M« APPROXIMATE LIMIT Of MONITORED 4HE4

AREOS OF BORON CONCENTRATIONS
GREATER THAN 05 PPM

KEY TO LOCATION NUMBERS





PLATE 9

I

LEGEND
9 MONITORED WELL

^i% APPROXIMATE LIMIT OF MONITORED AREA

l»»0— •— l.*-"*^ OF 100 PARTS PER MILLION CHLORIDE

Ijjl ^
f CONCENTRATION (INTERMEDIATE ZONEI

1962 —

.

KEY TO LOCATION NUMBERS

D





PLATE 9

LEGEND
MONITORED WELL

APPROXIMATE LIMIT OF MONITORED AREA

19(0,,. _ I LINE OF 100 PARTS PER MILLION CHLORIDE

Ijjl ^
f CONCENTRATION (INTERMEDIATE ZONE I

KEY TO LOCATION NUMBERS

D



PLATE 9

LEGEND
^ ' # MONITORED WELL

——i^ APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D C B '

E r G M

M L K J

N P O R

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, 1962

PAJARO VALLEY

SCALE OF MILES



PLATE 10





PLATE 10

LEGEND

MONITORED WELL

^ APPROXIMATE LIMIT OF MONITORED AREA

LINE OF 100 PARTS PER MILLION CHLORIDE
CONCENTRATION IN 180 FOOT AQUIFER

1961 a 1962 _
I960

LINE OF 100 PARTS PER MILLION CHLORIDE
CONCENTRATION IN 400 FOOT AQUIFER

19618 1962 ,.
I960 «._—•

KEY TO LOCATION NUMBERS

D





PLATE II

m.

^^6S5

LEGEND
l5NI MONITORED WELL

— ——APPROXIMATE LIMIT OF MONITORED AREA

in

KEY TO LOCATION NUMBERS

D





PLATE II

LEGEND
l5NI MONITORED WELL

— ——APPROXIMATE LIMIT OF MONITORED AREA

spCX'

-^

iX-
^v

A

KEY TO LOCATION NUMBERS

D



LEGEND
• 5NI MONITORED WELL^— APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D



PLATE 12

T.
r J

LEGEND
4EI MONITORED WEUL

— ——APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS





PLATE 12

t

— M r^'*'^''^'*^v-

LEGEND
I4EI MONITORED WELL

— —"—APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D



F':^5^^^''^TTR

Mr[

\X'.-yi;<rv
ri^W'^f^^T^'-'^Sf^'^ff ^i^fltts*^ f^-ym^.^^^y

\
lile I

• '^^

Indan Valttv 1

Hot Spnngt
- - Creek

-V-, - —

'\A

Htttrvmr
,
-1^-

i_^

,R.He^

LEGEND
#4 El MONITORED WELL

"~——"-APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D



PLATE 13

LEGEND
#8LI MONITORED WELL

^——APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS





PLATE 13

LEGEND
• SLI MONITORED WELL

"^-*— APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS





PLATE 14

Wm,

7

Jd-

LEGEND
9AI MONITORED WELL

^—iii— APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

>^

I;

D





PLATE 14

7^^)

'W
~~^^J,

7

IS/

LEGEND
i9AI MONITORED WELL

— —^APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

Y/{

>55

D



LEGEND
)9AI MONITORED WELL

— —^APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D
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